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Conversion Factors, Non-Sl to
Sl Units of Measurement

Non-SI units of measurement used in this report can be converted to SI

units as follows:

By To Obtain l‘
degrees (angle) 0.01745329 radians
feet 0.3048 metres
inches 0.0254 metres
pounds (force) 4.4484 newton
pounds (mass) 0.453515 kilograms
pounds (force) per square inch 0.006894757 megapascals
square inches 0.00064516 square metres




1 Introduction

The U.S. Ammy Engineer Waterways Experiment Station (WES) has been
investigating two scale models (1:25 and 1:5) of hydraulically operated wickets
to assist the U.S. Army Engineer District, Louisville (ORL), in the final design
for permanent gates to be built for the Olmsted Dam. The Olmsted Locks and
Dams will replace Locks and Dams 52 and 53 on the lower Ohio River which
have oak wicket gates that are raised and lowered by a steam-powered boat
(Soast 1994).

The location of Olmsted Project is one of the busiest barge traffic routes in
the nation. The new locks and dam project is located below Paducah, KY, at
Mile 964.4 on the Ohio River, 16 miles from the confluence of the Ohio and
Mississippi Rivers. This reach of the Ohio River is particularly strategic in
that it provides a connection between the Ohio, Tennessee, Cumberland, and
Mississippi rivers. The project is planned for twin 1,200-ft by 110-ft lock
chambers with a design lift of 21 ft and a 2,200-ft movable portion which
includes 220 remotely operated, hydraulically actuated wicket gates. The
remaining 426-foot dam will include a fixed weir section extending to the
Kentucky shore. In the raised position, the wicket gates will be used to regu-
late the level of the navigable pool. In the lowered position, the gates will
provide a navigable pass (Lance 1992).

The current operating proposal calls for the wicket gates to be raised in
groups of five with five gate gaps until 220 gates are raised. Flow over the
top of any gate is not anticipated except during its raising or lowering opera-
tion. The five gate gaps will then be closed by raising two gates simul-
taneously or one gate at a time. In each case, the gate or gates to be moved
will be the end gates. To maintain a uniform flow pattern in the river, as
many as 44 gates will be simultaneously and continuously operated in a man-
ner that subjects the gates to hydraulic conditions that will create uneven
hydraulic loading and may produce gate vibrations. In addition, during the
raising or lowering operations, additional hydraulic conditions will occur that
could also induce gate vibrations. A large amount of gate manipulation is
expected during the low-flow periods when the gates will be in use due to the
major powerhouse-controlled inflows into Olmsted Reservoir which come from
the Tennessee and Cumberland rivers (Elder 1992).
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The Olmsted wicket model studies began in January 1990 when ORL
tasked WES with the development of a 1:25-scale curved gate model of the
Olmsted Locks and Dam. Since then, two additional models were developed:
a 1:25-scale flat gate and a 1:5-scale flat gate. These physical models have
been used to investigate the flow-induced vibrational response of Olmsted
wicket gates and have also helped researchers to better understand the com-
plexities involved in the fluid-structure interaction problem affecting them.
The Olmsted wicket model studies also include a prototype test facility in the
Smithland Dam on the Ohio River (Snowberger 1995). This facility will test
the physical performances of various mechanical/electrical/hydraulic systems
proposed for the Olmsted Dam. Dam Prototype facility at Smithland consists
of an approach channel to simulate the open river flow condition for the
Olmsted Dam. WES studied the 1:25 wicket model in support of the model
studies for the Olmsted wickets.

The purposes of the 1:25 flat gate model are to enhance the understanding
of the structural as well as hydraulic behavior of wicket gates and to support
the design of the 1:5 intermediate model. Experimentation was conducted to
model the flume configuration for the 1:5 model being built at WES and the
approach channel for a prototype structure being built by ORL at Smithland
Locks and Dams. These model studies investigated the potential differences in
hydraulic conditions between the open channel, approach channel, and the 1:5
flume configuration.

In this report, the flow-induced vibrational response of the 1:25 Olmsted
flat gate is analyzed for three different river models: the Olmsted Dam, the
Smithland Dam, and the flume configuration for the 1:5 model. The Olmsted
model simulated the open channel river flow conditions of the Olmsted
navigational pass (dam) in the Ohio River, whereas the Smithland analysis
represented the approach channel conditions of the prototype gate test facility.
The main objective of the first two studies is to determine any variations in the
flow-induced vibrational characteristics of the gate with and without the
approach channel for equivalent Smithland Dam navigation pool conditions
relative to the Olmsted Dam pool elevations. The 1:25 model of the flume
configuration for the 1:5 model placed in the 1:25 flat gate model is evaluated
to determine the effectiveness of partial river modeling for the intermediate
scale model. An insignificant variation in the dynamics of open and approach
channel flow conditions would support the use of an approach channel on the
prototype test to represent the actual open channel flow condition. Similarly,
any deviation of the 1:5 flume configuration model results from that of the
open river model would indicate deficiencies and the limitations of the
1:5 model in simulating the actual flow pattemn of the Olmsted Dam. Another
purpose of this study is to compare the flow experimental results of the flat
gate with those of the curved gate and to determine the effects that geometry
changes reflect in the dynamics of the gate.

The curved gate with a dissimilar geometry was used previously for the

same Olmsted navigational model mentioned above (March and Elder 1992).
The experimental modal parameters of the gate for dry conditions are also
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compared for the flat and curved gates. Any dependency of the geometric
shape on regulating the dynamics of the gate will be identified from this com-
parison. The operating deflected shapes are presented to visualize the actual
flow-induced vibrational patterns of the gate and to diagnose any possible
resonant problems.

Objective

The objectives of this study are to:

a. Determine the variations in the flow-induced vibrational characteristics
of the flat gate with and without the approach channel for equivalent
Smithland pool conditions relative to the Olmsted pool elevations.

b. Determine the variation in the flow-induced vibrational behaviors of the
1:25 flat gate for the open-river condition and the 1:5 flume configura-
tion placed in the 1:25 model.

¢. Compare the flow-induced vibrational experimental results of the flat
gate with that of the curved gate.

d. ldentify the effect of the fundamental modes on the dynamics of the
gate.

Experimental Method

Experimental outline

A 1:25 scale model of the Olmsted Wicket Dam was constructed at WES,
initially for the purpose of conducting scour studies (WES 1991a). The model
was then modified to include an instrumented gate (WES 1991b) to allow the
study of forces expected to occur in the lifting rod and on the hinges and to
investigate designs developed to provide aeration to the nappe when the gate is
partially open. The transient dynamic loads which have been observed in the
1:25 model have been of great concemn throughout the model study. Several
previous efforts have investigated the source of dynamic loads and their impli-
cations or the design and operation of the Olmsted Wicket Dam (WES 1991a;
Simpson and Solomon 1992; Elder and March 1992). Considering the recom-
mendations provided for the 1:25-scale curved gate model study, a flat gate
geometry of the wicket was selected for further investigation. The geometry
of the curved gate was modified to mitigate oscillation and the “bouncing” of
the gate upon its hydraulic system, resulting from aeration of the nappe. For
this model, a total of 92 wicket gates were reproduced, and one of them was
instrumented.
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Experiments for the 1:25-scale flat gate were conducted in the fall of 1993
for the Olmsted and Smithland Dam conditions. Figures 1a and 1b show the
front and back views of the 1:25 flat gate model for the Olmsted wickets. The
Olmsted model simulates the open channel river flow conditions of the Olm-
sted Navigational Pass in the Ohio River. Figure 2 shows the Olmsted 1:25
flat gate river model. The Smithland Dam represents the approach channel
condition of the prototype test facility. A five-gate-width river model as
shown in Figure 3 was used to simulate the open channel flow condition in the
Smithland river model.

In the summer of 1994, WES constructed a flume configuration to simulate
the 12-gate-width river section for the 1:5 model, in the 1:25 flat gate river
model. Figure 4 shows the 1:5 flume configuration placed in the 1:25 model.
The experimental data for the 1:25 flat gate for the 1:5 flume configuration
were recorded to measure the effects of partial modeling of the river section
instead of a full river model in the 1:5 flat gate simulation test.

Gate description

An operational wicket in a fully raised position regulates navigational pool
in the upstream side of the river. A shaft supported wicket in its operational
position is shown in Figure 1. Out of a total of 92 scaled gates in the open
channel river model, #47 gate was the scaled model for the Olmsted wicket.
The rest of the gates were dummy gates such that the upstream surface area of
each gate was scaled properly. The skin plate on the up-stream side of the
wicket model provides an 11.75-in. x 4.4-in flat surface area.

For the scaled gate, the skin plate is mounted on the top flanges of the
main supporting I-beams running longitudinally at the middle of the gate
width. In addition to the two I-beams, both edges of the skin plate are
mounted on channels on both sides of the I-beams. Each beam has a depth of
about 0.8 in. As seen in Figure 1b, seven transverse stiffener plates are effec-
tively used to increase the plate stability and torsional rigidity of the wicket
model.

An E-type, single-ended, 7/8-in X 6-in., no-tail stainless steel cylinder was
used to operate the gate. The hydraulically operated cylinder was driven by a
remotely controlled computer. The main part of the shaft rod is 3/8 in. in
diameter with an overall length of 8.09 in. The top end of the shaft is pin
connected to the hinge-pin mounting plate securely fastened to the downstream
flanges of the I-beams. The bottom of the wicket is attached to the base
through two sets of hinges.

Although scaled 1:25 flat gate model replicated the general dimensions of
the prototype gate, it is not an elastic similitude model since an exact scaling
of the thickness and construction details was not physically achievable. More-
over, the wicket design changed many times during the operation of the
1:25 model. Many of the construction details in the current prototype design
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are not available in the scaled model. Brass was used for the 1:25 scaled gate
instead of steel which will be used for the prototype design. The gate weighs
1.747 1b and it has a nominal moment of inertia about its transverse axis of
about 0.018 in*,

Instrumentation and experimental setup

The scaled gate shown in Figure 1 was used to measure the flow-induced
dynamic structural responses due to a three-gate gap river flow configuration.
Previously, the 1:25-curved gate physical model study indicated that the three-
gate gap flow configuration was the most severe case with highest load on the
hinges and on the shaft (WES 1991a,b). Therefore, the three-gate gap con-
figuration was considered for studying the dynamics of the model. The gate
was instrumented with four accelerometers (PCB Model 353B68), five strain
gauge load cells (two for each of the hinges and one for the shaft), two pres-
sure transducers (DRUCK Model PDCR-200), and a displacement transducer.
Table 1a provides a general outline of the instruments and their specific uses.
Measurements from the displacement transducers were used to determine gate
rotation. The pressure transducers gave upstream and downstream pressure
measurements. Two load cells at each hinge measured the vertical and hori-
zontal reaction forces. A positive shaft load represented a compressive load in
the shaft requiring an increase in operating pressure in the hydraulic system.
For the hinge loads, vertical loads acting downward were assumed to have a
negative sign, and a negative horizontal hinge load corresponded to a thrust
acting downstream.

Table 1a
Instrumentation List for the 1:25 Olmsted Flat Gate Wicket Model (for position
see Figure 6)
Cut-Off
Sampling | Fre-
Sensor 'Type Model Rate quency Purpose Applications
Accelerometers (4) | PCB 353868 2,000 1,000 To measure the | Model Analysis
dynamic motion | To predict and
of the gate. compare responses.
Operating deflected
shapes.
Load Cells (5) In-house 2,000 1,000 To measure To compare
(one for the shaft reaction forces responses.
and four at the in the bottom
hinges) hinges and
shaft load.
Pressure DRUCK | PDCR-200 | 2,000 1,000 To measure To compare
Transducers (2) pressure responses.
distributions.

The location of the instruments for the flat gate is shown in Figure 6. Note
that except for the midspan accelerometers, all transducer locations for the flat
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and curved gates were identical. Four accelerometers (ACC1, ACC2, ACC3,
and ACC4) were used for the flat gate as opposed to six on the curved gate.
Midspan accelerometer locations were closer to the base of the gate for the flat
gate than for the curved gate. Pressure gauge locations (P1 and P2) were
almost identical for both cases. Pressure gauge, P1, was mounted on the
upstream side, and P2 was mounted on the downstream side of the gate.

Data acquisition

The data acquisition system for the Olmsted 1:25 Model Study consisted of
a personal computer (PC) for data storage, data processing, and process con-
trol, an analog-to-digital converter (ADC), a digital-to-analog converter (DAC),
and signal conditioning amplifiers. The PC consisted of a 33- MHz 486 CPU
machine, 8 Mbytes of RAM, 200- Mbytes hard disk drive, 5.25- and 3.5-in.
floppy diskette drives, a 90-Mbytes Bemnoulli removable disk drive, and soft-
ware for data acquisition and gate position control.

The ADC and DAC were both part of a printed circuit board that plugged
into an expansion slot of the PC. The ADC was a 12-bit device with an input
voltage range of -5 to +5 V. Thirty-two input signals could be interfaced by
means of the onboard multiplexer. Maximum total throughput specified by the
manufacturer was 90,000 samples per second. The DAC was a 12-bit device
with an output voltage range of -10 to +10 V. It had two outputs and the
manufacturer specified an update rate of 90,000 updates per second.

The block diagram shown in Figure 7 presents the data-acquiring network
system for the flai gate model. The operating condition for the hydraulic
system was similar to the one used for the curved gate. For more information
on the data acquisition system, refer to WES Data Report (U.S. Army Engi-
neer Waterways Experiment Station 1991). All instruments were calibrated in
the laboratory prior to installing them onto the gate. A static load reference
test was conducted at the beginning of each test day to measure the accuracy,
sensitivity, and connectivity of the load cells. This test was conducted by
placing a known input load (3.56 1b) on the top of the gate and checking the
static equilibrium of the system by equating the input and output reaction
forces (shaft and vertical reactions). All sensors were again initialized (set to
zero) corresponding to a static upstream and downstream pool elevation of
302 ft.! The recorded accelerations represented the actual accelerations that
the gate experienced due to the flow; whereas the load cells and the pressure
transducers measured responses with reference to the static pool head. Actual
responses for thesz transducers, therefore, consisted of measured dynamic and
initial static responses. The flow-induced pressure readings, for example, can
be obtained by adding the pressure gauge reading with the static pressure head
corresponding to a 302-ft pool elevation.

! All elevations (el) cited herein are in feet as referred to in National Geodetic Vertical Datum
(NGVD) of 1929.
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Limitations

Experiments presented in this report were conducted between Novem-
ber 1993 to July 1994. Though the instruments were calibrated during the
beginning of each experiment series, the measured responses during the experi-
ment had been subject to time-dependent drift of the mechanical and electrical
devices. It is assumed that the relative comparison of results, such as the data
for with and without an approach channel, would be affected very littfle due to
such a random drift because of the presence of drifts for all test cases. A pre-
and postcalibration of the response channels for a fixed configuration was used
to detect such errors resulting from instrumentation drift. Experiments were
repeated when pre- and postcalibration results differed by more than 0.5 units
of respective response magnitudes.

Recorded experimental results were also subject to an error associated with
the gate-rotation measurement accuracy. This error resulted from a slight
deviation in the actual orientation of the operating gate from the recorded
angular position. A minimum incremental step (+ 0.5 deg) used to operate the
system caused this error.

A 60-cycle background noise was detected for the experiments presented in
this report. An experiment was conducted to identify the source and measure
the amplitude and the frequency contents of the background noise. In this
experiment, all cables were unplugged from the analyzer, and a 350-ohm
dummy gauge input at a gain of 6,200 was used for the shaft channel. The
experiment showed the 60 Hz signal and its harmonics in the frequency
domain (see auto spectra plots in the next chapter), which was primarily due to
a power source problem in the data acquisition system. This experiment veri-
fied that the spikes shown in the frequency domain analysis, particularly for
shaft load, are the result of such a background noise and not a structural
response. These spikes are less noticeable in the FRF data for the remaining
channels because of the lower gains of these channels. Since the error was
present for all cases, the relative comparison of data will not be affected by
this error.

The signal-to-noise ratio for the shaft load was very low compared to the
other channels used for the data acquisition system used in the experiments
presented. A typical calibration for the flow experiment is shown below in
Table 1b. A low sensitivity (1-V signal per 10-1b load) of the shaft channel,
along with a high gain factor, made it impossible to eliminate very low ampli-
tude noise from the recorded data (30-mv peak/peak signal from the power
source). As a result, the shaft load was contaminated by harmonic spikes more
than the other channels as shown in the frequency domain analysis for the data
presented in this report.

A slight misalignment of the bottom hinges and a random lateral tilting

of the clevis attached to the cylinder rod, connecting the gate to the cylinder,
caused nonuniform distributions of reaction forces at the bottom hinges. This
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Table 1b

Typical Calibration Values for Response Channels

Response ADC Engineering Signal Level Amplification
Channel Magnitude Units volits Factor, Gain
Shaft load -1,080 -26.47 b 2.6367 6,000
R/vertical hinge -1,634 -5.903 Ib 3.9893 2,100
R/horizontal hinge -1,642 -5.939 Ib 4.0088 2,100
Livertical hinge -1,637 -5.976 Ib 3.9966 2,100
L/horizontal hinge -1,635 -5971 b 3.9917 2,100
DCDT 2,247 5.02in. 5.4858 100

U/S pressure -1,430 12.693 in. 3.4912 730

D/S pressure -1,431 12.2945 in. 3.4937 730

Acct 455 10g 1.1108 100

Acc2 445 10g 1.0864 100

Acc3 445 109 1.0864 100

phenomenon was experimentally verified by observing the unequal bottom
hinge reaction forces due to a symmetric load applied to the gate. Experi-
ment #2370 presented in Appendix A confirms such variation in the reaction
forces due to known symmetric load applied to the gate. A lateral shift of the
clevis due to its freedom to rotate about the longitudinal axis of the gate, as
observed during the experiment, was one of the reasons for developing uneven
hinge reactions. This movement caused horizontal forces at the bottom hinges
of the gate. An equilibrium of the moment caused by the lateral forces thus
required nonuniform vertical reactions at the hinges. Therefore, a fluctuation
in the reaction forces is expected during the course of the study.

Experimental conditions

After calibrating the system for a constant pool and tail water elevation, the
gate was raised at a particular position and the data were recorded for 30 sec.
The recorded angular positions were kept identical for both flat and curved
gates. The experiment numbers corresponding to open and approach channels,
and the flat and curved gates are presented in Table 2. All 6,000 series experi-
ments represent the results for the flat gate with an open channel flow configu-
ration (Olmsted). The 7,000 series experiments were conducted for the flat
gate with an approach channel and flume configuration (Smithland Prototype).
The 1,000 series refers to the results for the curved gate with an open channel
flow condition. All experiments were conducted for a three-gate gap configu-
ration with the test gate being the middle one. Set #2 was repeated for two
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Chapter 1

Table 2

Experiment Data Designation List

a. Information Data Sheet for with and without Approach Channel Flow Test

Expetiment Water Level, ft Angular Experiment Numbers
Set # Oimsted Smithland Status Position Deg | Without With
Set #1 P.E. = 300 P.E. =3255 Fixed -2 6,005 7,008
TWE. =279 TW.E. = 3045 3-Gate Gap |27 6,006 7,009
30 6,007 7,010
50 6,008 7,011
60 6,009 7,013
Set #2 Operational |67 to 40 6,010 7,014
3-Gate Gap [45t0 25 6,011 7,015
30to -2 6,012 7,016
-2 to 30 6,013 7,017
25t0 45 6,014 7,018
40 to 67 6,015 7,019
Set #3 P.E. =299 P.E. = 324.5 Fixed -2 6,016 7,002
TW.E.=2765 T.W.E. = 302 3-Gate Gap |27 6,018 7,004
30 6,019 7,005
50 6,020 7,006
60 6,021 7,007
Set #4 P.E. = 296.5 P.E. =322 Fixed -2 6,022 7,044-45
T.W.E. =2855 TW.E. =311 3-Gate Gap |27 6,023 7,046
27 6,024 7,047
30 6,025 7,048-49
50 6,026 7,050-51
60 6,027 7,052-53
b. information Data Sheet for the Flat and Curved Gate Fiow Results
Fiow Angular Experiment Numbers
Condition Water Level, ft Status Position Deg| Flat Curved
3-Gate Gap |P.E.= 3015 Fixed 30 6,002 1,060
TW.E. = 278 50 6,003 1,068
60 6,004 1,071
c. Information Data Sheet for Open Channel and 1:5 Flume
Configuration Flow Results for the 1:25 Flat Gate
Experiment Numbers
Experiment Angular Open
Set # Water Level, ft Status Position Deg|Channel 1:5 Flume Configuration
Set #5 P.E. = 300 Fixed -2 6,005 7,071
TW.E. =279 27 6,006 7,072 (20°)
30 6,007 7,073 (39°)
50 6,008 7.074
60 6,009 7.075
Sot #6 P.E. = 209 Fixed -2 6,016 7.077
TW.E.=2765 27 6,018 7,078 (20°)
30 6,019 7,079 (399
50 6,020 7,080
60 6,021 7,081
Set #7 P.E. = 296.5 Fixed -2 6,022 7,084
TWE. =2855 27 6,024 7,085 (20°)
30 6,025 7,086 (39°)
50 6,026 7,087
60 6,027 7,088
Introduction
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sequences of gate operations, one going up and another coming down. Set #4,
for the approach channel condition, was repeated for each fixed position of the
gate as shown in Table 2.

Appendix A presents the time-domain raw data for selected experiments
shown in Table 2. Each set of data includes a status sheet and 14 plots of
measured responses. The status sheet outlines the configurations and a
description of responses for all channels. In these figures, the responses are
plotted as a function of time. Gate rotation corresponding to a time instance
can be obtained by using the DCDT(Direct Current Displacement Transducer)
versus time plot. DCDT had measured the extension of the cylinder rod from
the down position as the gate was lifted. By using the trigonometrical rela-
tionships, the gate rotation can be obtained from the measured displacement
transducer reading. Figure 8 shows the schematic dimensions of the 1:25 flat
gate model.

Chapter 1 Introduction




2 Flow Data Analyses for the
1:25 Scale-Model Wicket
Gate

Data Analysis for the Flat Gate with and without
the Approach Channel

The raw data presented in Appendix A were analyzed in the time- and
frequency-domains using the MATLAB (The Math Works 1993) and Structural
Dynamic Research Corporation’s (SDRC) IDEAS-TEST module (SDRC 1994).
The measurement units for the pressure gauges and the accelerometers were
converted from inches and g’s to pounds per square inch and inches per
second?, respectively, unless mentioned.

Time-domain data comparison

The variations of the average magnitudes and the ranges (maximum and
minimum) for sensor responses recorded with and without the approach chan-
nel are presented in Figures 9 to 12. In these figures, the recorded responses
(raw data, such that the pressure is presented in reference to a constant static
head as mentioned before) for fixed gate positions, for example -2, 30, 50,

60 deg, are compared for the experiments shown in Table 2a. The response
pattern for both groups is summarized in Table 3. In these tables, an apparent
deviation of the response magnitudes is identified by comparing the corre-
sponding plots in Figures 9 to 12.

A study of these plots suggests that the time-domain average magnitudes
for the shaft load and pressures slightly varied between the cases compared in
these plots. The mean value of the accelerations remained almost steady for
both restricted (approach channel condition) and open channel flow conditions.
Except for the right vertical hinge reactions, the rest of the reactions forces
generally did not differ significantly due to a change in the flow pattern. The
reason for such an inconsistency in the hinge reactions is not quite clear, how-
ever, it may be attributed to the drifting and misalignment problems in the
system as discussed earlier.
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Table 3

Time-Domain Data Comparison Table for Flat Gate with and without the
Approach Channel

Any Noticeable Changes in the Time Domain

(average, minimum, and maximum) Magnitudes?

(max and min @
27°)

lowering down, max
and min @ 2-30°
when raising up)

Set No. 1 Set No. 2 Set No. 3 Set No. 4
Pool El = 300’ Pool El = 300" Pool El = 299’ Pool El = 296.5
Response Tail WEI = 279" Tail W/E = 279’ Tail W/EI = 276.5’ Tail W/EI = 285.5"
Channel Fixed Position Operational Fixed Position Fixed Position
Shaft load No No Yes @ 27° and 30° | No
R/vertical hinge Yes Yes No (except @ 30°) | Yes
R/horiz. hinge No No No No
Livertical hinge Yes (min @ 27°) No No (except @ 30°) Yes (@ 27 and
30°)
L/horiz. hinge Yes (max @ 27°) No Yes Yes (@ 27 and
30°)
Upstream pressure No Slightly No (except @ 30°, Yes
min and max only)
Downstream pressure | No No No (except @ 30°, No
min only)
Acceleration No. 1 Yes Yes (max only when | No (except @ 30°) | Yes (min and max

@ 27 and 30° only)

Acceleration No. 2

Yes
(max and min @
27°)

Yes (max only when
lowering down, max
and min when raising

up)

No (except @ 30°,
min and max only)

Yes (min and max

@ 27)

Acceleration No. 3

Yes
{max and min @
27° and 60°)

Yes (min only when
lowering down, max
and min when raising

up)

No (except @ 30°,
min and max only)

Yes (max and min
@ 27 and 30°)

Remarks

(A comparison of responses for approach channel and open channel result sets.)

Response Channel

Average Magnitudes

Standard Deviation at the Turbulent

Region

Shaft load

Higher for open channel (a maximum

difference of 14 %)

Higher for approach channel

Vertical reactions

No consistent result

Higher for approach channel

Horz. reactions

Pretty close to each other

More fluctuations for approach channel

Up- and downstream
pressures

Mostly higher for approach channe! (Note
that the pressure readings in the plot is in
reference to a static pressure head)

Higher for approach channe!

Accelerations

Close to each other

Higher for approach channel

12
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Though the average accelerations for both cases were identical, the maxi-
mum and minimum values (dynamic response) deviated significantly from each
other mostly during turbulance. Some structural response fluctuations were
expected because of unsteady flow patterns and water depths during the
approach channel test. The control of water depth for the approach channel
test was more critical than that of the open channel test. During the approach
channel experiments, a settling time, depending upon the steadiness of the
water level, was allowed to adjust the water level. The nonsteady flow pattern
for the approach channel experiment was one of the reason for generating fluc-
tuating flow-induced loads as indicated in Figures 9 to 12. A statistical
hypothesis test was also used in support of this conclusion.

A statistical hypothesis test, based on the assumptions that the observations
are independent, populations of the samples for each group have normal distri-
butions, and variances for the two independent groups are equal, was used to
measure the differences between the two groups. The stated assumptions were
valid for the flow experimental results and were verified by comparing the
histograms shown in Figure 13 a-j. A normal distribution of the sampling
responses is noticeable for both conditions. Response histograms present a
deviation as well as distribution of magnitudes of all measured responses for
test Set #3. In general, the 6,000 series experiment (open channel) caused
higher shaft reactions than that of the 7,000 series experiment. The standard
deviations for the shaft load for corresponding positions, however, agreed rea-
sonably well for the experimental sequence shown in Figure 13. This suggests
that the dynamic variation of the shaft load about the mean does not show
noticeable difference due to the use of an approach channel. Apparently,
downstream pressure and the accelerometer response distributions, as shown in
Figure 13g-j, did not vary much in magnitudes and shapes.

Tables 4 to 8 present the hypothesis testing for respective test numbers
shown in Table 2. This hypothesis test was based on a null hypothesis that the
means for the two groups are equal and the alternative that they are not.

These tables also present the correlation coefficients which indicate the
strength of the relation between the two variables. A higher correlation coef-
ficient reflects a trend of linear relationship between the variables and vice
versa. As noted in the conclusion columns of these tables, average magnitudes
of pressure gauges, shaft loads, and accelerations, with the exception of accel-
erations for gage #3 for Set #2 (while raising) and pressures for Set #4,
showed no significant variation at 5 percent level of significance. This obser-
vation is quite contrary to the observations found in the histogram plots for
shaft load (Figure 13a) as discussed earlier. Note that there are variations in
average magnitudes as shown in the histogram plots, however, statistically this
variation is not significant as suggested by the calculations presented in Tables
4 to 8. The right vertical reaction force varied significantly for Set #2 when
the gate was raised from -2 to 67 deg. A variation in the hinge reactions is
believed to be a mechanical error as opposed to a system effect. The hinge
transducers were very sensitive to ambient variations (1.5 1b per volt) due to
the fact that they were well suited for measuring higher loads.
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Table 4
Summary of Statistical Hypothesis Testing for Set #1
Flat Gate with and without Approach Channel, Data taken @ -2°, 27°, 30°, 50°, 60°
Test Critical Region
Condi- Parameter o = 0.05 T-Value Conclusion R-Value
tions
PE. = Shaft load -2.13<t>2.13 0.802 Not significantly 0.999
300 ft different
TWE. = R/vert. hinge | -2.13<t>2.13 -0.829 Not significantly 0.797
279 ft different
R/horz. -2.13<t>2.13 0.295 Not significantly 0.996
hinge different
Livert. -2.13«t>2.13 0.447 Not significantly 0.998
hinge different
L/horz. hinge | -2.13<t>2.13 0.053 Not significantly 0877
different
U/S pressure | -2.13<t>2.13 -0.435 Not significantly 0.993
different
D/S pressure | -2.13<t>2.13 -0.718 Not significantly 0.998
different
ACC. 1 -2.13<t>2.13 0.064 Not significantly | -0.468
different
ACC. 2 -2.13<t52.13 -0.063 Not significantly 0.305
different
ACC. 3 | -2.18<t>2.13 -0.733 Not significantly 0.980
] different

A numerical comparison of the mean and standard deviation for all
response channels for Sets #1 and 3 is shown in Table 9. The standard
deviation is a measure of dispersion of the data about the mean. Also shown
in this table are the ratios of respective dynamic magnitudes for the open
channel and approach channel flow condition. Ratios of dynamic magnitudes
which measure the variations in dynamic responses are obtained by using the
equation:

[n +G]0pen Channel
[w +G]Approach Channel

Ratio =

where
¢ = standard deviation

i = mean value of the response
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Table 5
Summary of Statistical Hypothesis Testing for Set #2
Flat Gate with and without Approach Channel Decreasing Angle
(Data taken @ 67°-40°, 45°-25°, 30°—2°))
Experimental Critical Region
Conditions Parameter a = 0.05 T-Value Conclusion R-
Value
PE. = Shaft load -2.92<t>2.92 -1.606 Not significantly | 0.999
300 ft different
TW.E. =279t | R/vert. hinge | -2.92<t>2.92 -69.173 SIGNIFICANTLY | 0.989
DIFFERENT
Time: ) . I
142 sec R/horz. hinge | -2.92<t>2.92 1.250 Not significantly 0.999
different
LAvert. hinge -2.92<t>2.92 -0.340 Not significantly 0.997
different
Lhorz. hinge | -2.92<t>2.92 -1.180 Not significantly 0.997
different
U/S pressure | -2.92<t>2.92 -1.335 Not significantly 0.897
different
D/S pressure | -2.92<t>2.92 -1.558 Not significantly 0.993
different
ACC. 1 -2.92<t>2.92 -0.617 Not significantly 0.968
different
ACC. 2 -2.92<t52.92 -0.692 Not significantly 0.984
different
ACC. 3 -2.92<1>2.92 0.147 Not significantly 0.999
different

Table 9 shows that the maximum shaft load dynamic response variation for the
open channel is about 9 percent higher than that of the approach channel. As
shown in the table, no consistent variation in the ratios of reactions is notice-
able. The upper and lower bounds of ratios for the dynamic pressures of open
and approach channels are about 7 and -4 percent, respectively. A <4 percent
indicates that the approach channel pressure estimation is about 4 percent
higher than that of the open channel estimate. Accelerations for the approach
channel are consistently greater than that of the open channel. This difference
is mainly due to major fluctuations of the flow during the approach channel
flow experiment. This phenomenon is indicated by the higher magnitudes of
standard deviations for the approach channel than those of the open channel.

This time-domain comparison suggests that the approach channel experi-
mental results differed from that of the open channel. For all practical pur-
poses, however, a general increase in the approach channel estimates of
reaction forces and pressures by a maximum of 9 percent would adequately
represent the open channel flow condition. Overestimated accelerations for the

Chapter 2 Flow Data Analyses for the 1:25 Scale-Model Wicket Gate
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Table 6
Summary of Statistical Hypothesis Testing for Set #2
Flat Gate with and without Approach Channel Increasing Angle
(Data taken @ -2°-30°, 25°-45°, 40°-67°)
Experiment Critical Region
Conditions Parameter a =0.05 T-Value | Conclusion R-Value
P.E. = Shaft load -2.92<t>2.92 -1.1583 Not significantly 1
300 ft different
TW.E. =279 R/vert. hinge | -2.92<t>2.92 -9.633 SIGNIFICANTLY | 0.999
ft DIFFERENT
Time: R/horz. hinge | -2.92<t>2.92 1.372 Not significantly 0.998
142 sec different
Livert. hinge | -2.92<t2.92 -0.660 Not significantly 0.999
different
Ltorz. hinge | -2.92<t2.92 -0.118 Not significantly 0.979
different
U/S pressure | -2.92<t>2.92 -1.980 Not significantly 0.997
different
D/S pressure | -2.92<t>2.92 -1.068 Not significantly 0.943
different
ACC. 1 -2.92<t>2.92 -0.282 Not significantly 0.999
different
ACC. 2 -2.92<>2.92 0.318 Not significantly 0.998
different
ACC. 3 -2.92<t>2.92 -3.150 SIGNIFICANTLY | 0.999
DIFFERENT

approach channel on the contrary may be considered as the conservative esti-
mate of the open channel experimental magnitudes.

Frequency-domain signature analysis

A frequency-domain signature analysis was used to measure the variations
in the operating random signals for the cases mentioned in Table 2. This anal-
ysis illustrates two distinct operating random vibrational characteristics of the
system. These include the dynamics of the flow and the flow-induced struc-
tural motion. The frequency content of the flow and the most dominant fre-
quency of the flow-induced gate vibration are the essence of this study to
detect possible resonant vibration problem.

Using IDEAS-TEST module, the time-domain data were converted to the
frequency-domain data. A Hanning narrow window with 50 percent overlap-
ping and a frame size of 1,024 samples or 0.49152 sec were used to process
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Table 7
Summary of Statistical Hypothesis Testing for Set #3
Flat Gate with and without Approach Channel
{Data taken @ -2°, 27°, 30°, 50°, 60°)
Experiment Critical Region
Conditions | Parameter o = 0.05 T-Value | Conclusion R-Value
P.E = Shaft load -2.015<t>2.015 0.9910 Not significantly 0.999
299 ft different
TWE. = R/vert. hinge | -2.015<t>2.015 -0.478 Not significantly 0.998
2765 ft different
R/horz. hinge | -2.015<t>2.015 -0.095 Not significantly 0.992
different
Livert. hinge | -2.015<t>2.015 0.294 Not significantly 0.995
different
L/orz. hinge | -2.015<t>2.015 -0.103 Not significantly 0.939
different
U/S pressure | -2.015«t>2.015 0.202 Not significantly 0.996
different
D/S pressure | -2.015<t>2.015 0.010 Not significantly 0.996
different
ACC. 1 -2015<t>2.015 0.794 Not significantly 0.381
different
ACC. 2 -2.015«t-2.015 -0.194 Not significantly 0.606
different
ACC.3 -2.015<t>2.015 -0.159 Not significantly 0.839
different

the time-domain data. The accuracy of this converted data was independently
checked by using the MATLAB signature analysis module. The resulting fre-
quency-domain data were presented as Auto- or Power-spectral density (PSD),
and quasi Frequency Response Function (FRF). A PSD function reflects the
energy content of the response as a function of frequency, and quasi FRF is
the ratio of two response signals in the frequency domain. Quasi FRF’s were
calculated from the fixed reference point (j) and each response point (i) using
the equation shown below:

G @)

quasi FRF; =
‘/ij(co)
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Table 8
Summary of Statistical Hypothesis Testing for Set #4
Flat Gate with and without Approach Channel
(Data taken @ -2°, 27°, 30°, 50°, 60°)
Experiment Critical Region
Conditions | Parameter | o = 0.05 T-Value | Conclusion R-
Value
PE. = Shaft load -2.015<t>2.015 0.485 Not significantly 0.998
296.5 ft different
TWE. = R/vert. -2.015<«>2.015 -1.880 Not significantly 0.955
2855 ft hinge different
R/horz. -2.015<t>2.015 0.532 Not significantly 0.999
hinge different
Livert. -2.015<t>2.015 0.623 Not significantly 0.989
hinge different
L/horz. -2.015<t>2.015 -0.367 Not significantly -0.208
hinge different
u/s -2.015<«t>2.015 2.909 SIGNIFICANTLY | 0.999
pressure DIFFERENT
D/s -2.015<«t>2.015 -2.433 SIGNIFICANTLY | 0.999
pressure DIFFERENT
ACC. 1 -2.015<t>2.015 -0.080 Not significantly -0.702
different
ACC. 2 -2.015<t>2.015 -0.634 Not significantly -0.102
different
ACC. 3 -2.015<2.015 -0.107 Not significantly -0.921
different
where

G,-J(co) = Ccrosspower spectrum between reference and response point
GJ-]((o) = autopower spectrum of reference point

The area underneath the PSD indicates the mean square value of the dis-
crete function. A comparison of PSD’s for two random signals would indicate
changes in the flow-induced physical phenomena (such as more pressure or
loads) between the groups in the frequency domain. A comparison of quasi
FRF’s would provide information regarding any changes in the system infor-
mation (the gate performance). For an ideally linear system, the FRF’s com-
puted from the two cases (with and without approach channel) would be
invariable with no or little deviation. A coherence function provides the cor-
relation strength between the response signals used to compute the FRF’s.

1
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Table 9
A Comparison of Responses for the Flat Gate with and without the Approach
Channel
Set #1 Set #3
Open Channel, A Approach Channel, B Open Channel, A Approach Channel, B
Std. Ra- Std. Ratio
Angle Std. Dev. tio Std. Dev. A/B
deg Mean Dev. Mean AB! Mean Dev. Mean
Shaft Load
-2 7.81 0.16 7.24 0.16 1.08 7.48 0.15 6.88 0.16 1.08
27 16.32 0.3t 16.68 0.54 1.02 16.08 0.31 14.64 0.39 1.09
30 15.91 0.17 15.35 0.21 1.03 16.57 0.20 14.05 0.40 1.09
50 11.49 0.19 11.02 0.19 1.04 10.83 0.16 10.07 0.12 1.08
60 10.18 0.08 8.70 0.08 1.05 9.34 0.09 8.64 0.08 1.08
Right Vertical Hinge
-2 -2.93 0.03 0.34 0.04 - 0.29 0.03 0.20 0.04 1.35
27 -1.25 0.18 2.37 0.26 - 2.24 0.27 2.39 0.25 0.95
30 -1.01 0.05 253 0.07 - 243 0.07 2.80 0.13 0.85
50 -0.65 0.05 2.59 0.06 - 2.69 0.05 2.93 0.04 0.92
60 -0.68 0.03 268 0.02 - 2.48 0.03 2.72 0.03 0.91
Right Horizontal Hinge
-2 0.42 0.06 0.20 0.08 1.78 -0.10 0.07 -0.18 0.08 0.67
27 -3.30 0.20 -3.52 0.27 0.95 -3.47 0.28 -3.51 0.26 1.00
30 -3.28 0.05 -3.28 0.06 1.00 -3.34 0.06 -3.49 0.12 0.94
50 -3.01 0.03 -2.94 0.03 1.02 -3.07 0.02 -2.84 0.02 1.08
60 -2.47 0.02 -2.72 0.02 0.91 -2.78 0.02 -2.47 0.02 1.10
Left Vertical Hinge
-2 0.35 0.03 0.18 0.03 1.77 0.25 0.03 0.15 0.03 1.47
27 3.17 0.24 2.92 0.33 1.05 2.70 0.29 2.73 0.28 1.00
30 3.56 0.06 3.38 0.07 1.0 3.12 0.06 2.88 0.20 1.03
50 3.53 0.06 3.55 0.05 1.00 3.27 0.02 3.09 0.03 1.05
60 3.77 0.02 3.64 0.02 1.04 3.37 0.02 3.31 0.03 1.02
(Sheet 1 of 3)
1
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Table 9 (Continued)

Set #1 Set #3

Open Channel, A Approach Channel, B Open Channel, A Approach Channel, B

Std. Std. Ra- Std. Ratio
Angle Dev. Dev. tio Std. Dev. A/B
deg Mean Mean A/B' | Mean Dev. Mean
Left Horizontal Hinge

-2 -0.50 0.06 -0.90 0.08 0.57 -0.34 0.07 -0.68 0.08 0.54
27 -1.44 0.25 -1.358 0.30 1.03 -1.30 0.31 -1.03 0.26 1.25
30 -1.38 0.07 -1.42 0.08 0.97 -1.33 0.07 -0.91 0.14 1.34
50 -0.79 0.04 -0.80 0.03 1.00 -0.68 0.03 -0.70 0.03 0.97
60 -0.63 0.02 -0.44 0.03 1.40 -0.26 0.02 -0.46 0.03 0.59

Upstream Pressure

2 -5.11 0.07 -5.02 0.09 1.01 -5.10 0.10 -5.36 0.08 0.96
27 -6.07 0.08 -5.70 0.10 1.06 -6.00 0.11 -6.24 0.08 0.97
30 -6.20 0.08 -56.78 0.09 1.07 -6.11 0.09 -6.28 0.13 0.97
50 -7.49 0.06 -7.09 0.07 1.05 -7.62 0.06 -7.40 0.09 1.02
€0 -7.85 0.08 -7.84 0.08 1.00 -8.36 0.04 -8.29 0.13 1.00

Downstream Pressure

-2 -9.37 0.25 -9.04 0.26 1.04 -9.27 0.27 -9.54 0.27 0.97
27 -14.30 0.57 -13.71 0.58 1.05 | -13.77 0.57 -138.71 0.55 1.00
30 -13.66 0.23 -13.23 0.20 1.03 | -13.20 0.22 -13.37 0.30 0.99
50 -11.32 0.04 -11.03 0.04 1.03 | -11.00 0.03 -10.97 0.03 1.00
60 -11.44 0.02 -11.03 0.02 1.04 | -11.05 0.02 -10.88 0.02 1.02

Accelerometer #1

-2 -0.023 0.020 -0.030 0.021 0.84 -0.020 0.021 -0.031 0.022 | 0.78
27 -0.022 0.022 -0.033 0.114 0.30 -0.018 0.051 -0.028 0.089 | 0.59
30 -0.023 0.031 -0.044 0.054 0.55 -0.022 0.045 -0.045 0.135 | 0.37
50 -0.019 0.050 -0.037 0.058 0.73 -0.018 0.046 -0.031 0.044 | 086
60 -0.056 0.032 -0.019 0.042 1.46 -0.023 0.035 -0.028 0.042 | 0.83

Accelerometer #2

-2 -0.033 0.019 -0.029 0.024 0.99 -0.034 0.022 -0.025 0.028 1.06
27 -0.034 0.026 -0.043 0.142 0.33 -0.032 0.068 -0.027 0.143 | 0.59
30 -0.035 0.046 -0.054 0.118 0.47 -0.037 0.071 -0.046 0264 | 0.35
50 -0.029 0.051 -0.025 0.061 0.93 -0.029 0.046 -0.026 0.047 | 1.03
60 -0.077 0.033 -0.039 0.054 1.18 -0.037 0.043 -0.034 0.045 1.01
(Sheet 2 of 3)
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Table 9 (Concluded)

Set #1 Set #3
Open Channel, A Approach Channel, B Open Channel, A Approach Channel, B
Std. Std. Ra- Std. Ratio
Angle Dev. Dev. tio Std. Dev. A/B
deg Mean Mean AB! Mean Dev. Mean
Accelerometer #3
-2 0.003 0.017 0.011 0.015 0.76 0.003 0.022 0.010 0.017 0.95
27 0.002 0.020 0.009 0.067 | 0.28 0.007 0.039 0.011 0.056 0.69
30 0.001 0.027 0.011 0.043 0.52 0.002 0.041 '0.009 0.070 0.54
50 0.001 0.042 0.010 0.046 0.77 0.000 0.057 -0.019 0.108 0.45
60 0.026 0.104 0.031 0.137 0.78 0.014 0.106 0.039 0.133 0.70

(Sheet 3 of 3)

The auto spectra and FRF’s for Set #3 are compared in Figures 14 to 18.
Nine auto spectra and FRF comparison plots (with and without the approach
channel data) were generated for each fixed position of the gate. For instance,
Figures 14a-i compare the variations of the responses in the frequency domain
when the gate was tested at -2 deg position. Each plot compares the auto
spectra for the response channel in the fourth quadrant, reference channel in
the third quadrant, quasi FRF in the second quadrant, and coherence function
between the reference and response channels in the first quadrant. The FRF’s
for the response channels were computed with respect to the right vertical
hinge (reference channel) of the respective experiment. Note that the shaft
load auto spectra consistently show harmonically related spikes for all experi-
ments. This odd harmonic spike is related to a square wave signal recorded
from the power source as described in the limitations section of this report. A
square wave could result if a sine wave signal is chopped off at certain
amplitudes.

The PSD’s for the accelerations (system response) show the frequencies of
the gate that are being excited by the forcing functions. A similar system
response is also noticeable in the quasi FRF’s that show the operational vibra-
tional pattern of the gate as a function of frequency. On the contrary, PSD’s
for the upstream pressure is a good representation of the frequency content for
the actual flow.

The auto spectra and FRF’s comparison plots for the remaining cases are
not included in this report. They showed similar trend as in Set #3. Table 10
summarizes the frequency-domain differences of the channel responses for
Set #3. Only the apparent differences in the superimposed plots are identified
in this table. As noted in the table, only the functions that appeared to have
differences are designated by a positive response. It appeared that the response
measurements for 27- and 30-deg positions systematically disagreed between
the groups. This phenomenon is clearly depicted in Figures 15 and 16. These
figures show that the higher frequencies are more dominant in the approach
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Table 10
Frequency-Domain Response Comparison for Flat Gate with and
without the Approach Channel
Any Noticeable Changes in the Auto Spectrum and FRF
Magnitudes?
Set #3 (Pool el = 299 ft and Tail W/el = 276.5 ft)
-2-deg 27-deg 30-deg 50-deg
Response Fixed Fixed Fixed Fixed 60-deg
Channel Position Position Position Position Position
Shaft ioad No Auto -yes |Auto-Yes |[No No
R/vertical hinge No Yes Auto - Yes [No No
R/horiz. hinge No No Auto - Yes |No No
Uvertical hinge Yes Yes Yes Yes Yes
Loriz. hinge No No Auto - Yes |No No
Upstream pressure | Yes Auto - Yes |Auto-Yes [No No
Downstream pressure ‘ No No Auto - Yes |No No
Acceleration #1 | No for lower [Auto - Yes |Yes No No
modes
Acceleration #2 : No for lower |Auto - Yes |Auto-Yes [No No
modes
Acceleration #3 I No Auto - Yes |Auto-Yes [No No
Acceleration #4 | No data No data No data No data No data
taken taken taken taken

channel flow than for the open channel condition. From the dynamic point of
view, the simulated approach channel dynamics are the conservative estimate
of the open channel results since more disturbances are likely to excite the gate
in the former case. ‘This trend was also noticeable in the time-domain data '
(Table 3). Like the time-domain effects, the left vertical hinge reaction also
varied in the frequency domain.

A three-dimensional plot of the power spectra as a function of equally
spaced time and frequency was used to generate the time-spectral map as
shown in Figures 19 and 20. This time-spectral map was generated by stack-
ing the frequency spectra for equally spaced time-domain data for the flat gate
with and without the approach channel. The responses for 27-deg positions
are shown in these maps. A time-spectral map is generally used to measure
vibration during startup, during periods of changing load, or operation. As
shown in the figures, the peaks of the spectra remain fixed as a function of the
frequency. This indicates that the operating condition does not change the
dynamics of the gate :and mo nonlinear motion is noticeable at these frequen-
cies. A comparison of time-spectra maps for corresponding channels indicates
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that the shaft, right and left horizontal hinges, and downstream pressure pro-
vided similar frequency response pattemn for both river conditions.

Experimental Data Analysis for the Flat and
Curved Gates

Time-domain data comparison

A comparison of the average magnitudes and the ranges (maximum and
minimum) for sensor responses recorded for the flat and curved gates is pre-
sented in Figure 21. In these figures, the measured responses for both gates at
30-, 50-, and 60-deg fixed positions are superimposed. As seen in these plots,
except for the average accelerometers responses, all corresponding sensor aver-
age responses for both gates are different. A curved gate consistently provided
higher shaft load, pressures, and reaction forces compared to the flat gate for
identical gate orientation and flow condition. Curved gate responses are more
widely dispersed about the mean than that of the flat gate. This suggests that
the responses for the curved gate are amplified more than that of the flat gate
due to flow-induced vibration. A summary of the time-domain statistical
hypothesis testing showed a significant difference in the measured pressures
only (Table 11).

Frequency-domain signature analysis

The auto spectra and quasi FRF’s for the flat and curved gates are comp-
ared in Figures 22 to 24. Only the auto spectra for the corresponding set
numbers were superimposed in these plots. These figures show that the
response auto spectra for identical flow configurations are different for both
gates. It appears that the root mean square (RMS) values for the higher fre-
quencies are more dominant for the flat gate than that of the curved gate. A
relative difference in the sampling rate for both gates caused such an appearant
mismatch, particularly in the higher-order frequency steps. A sampling rate of
2,000 samples/sec/channel was used for the flat gate, while a very low samp-
ling rate of only 500 samples/sec/channel was considered during the curved
gate tests. As shown in thie plots, the lower mode frequencies for the curved
gate are more amplified than that of the flat gate.

Experimental modal test - dry condition

An experimental modal test was performed for the flat gate with two fixed
positions, 45 and 65 deg. The curved gate was tested for the same positions.
This hammer-impacted madal test was conducted to extract the fundamental
modes of the gate and to determine their effects on the forced dynamics of the
gate. The gate in dry condition was impacted by a modally tuned hammer at
each of the 33 nodes (a grid of 11 rows and 3 columns), one at a time, and the
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Table 11
Summary of Statistical Hypothesis Testing for Flat and Curved
Gates

Flat and Curved Gates Readings, Data taken @ 30°, 50°, 60°

Experimental Critical Region
Conditions Parameter o = 0.05 T-Value | Conclusion R-Value
P.E. = Shaft load -2.92<t>2.92 0.562 Not significantly 0.547
3015 ft different
T.W.E. = 278 | R/vert hinge | -2.92<t>2.92 1.547 Not significantly 0.961
ft different
R/orz. -2.92<t>2.92 0.241 Not significantly -0.238
hinge different
Livert. hinge | -2.92<t>2.92 -0.074 Not significantly 0.744
different
L/orz. hinge | -2.92<t>2.92 -1.982 Not significantly 0.721
different
u/s -2.92<t>2.92 3.608 SIGNIFICANTLY | 0.931
pressure DIFFERENT
D/s -2.92<1>2.92 5.799 SIGNIFICANTLY -0.523
pressure DIFFERENT
ACC. 1 -2.92<t>2.92 0.891 Not significantly -0.974
different
ACC. 2 -2.92<t>2.92 0.990 Not significantly -0.982
different
ACC. 3 -2.92<t>2.92 1.287 Not significantly -0.319
different
ACC. 4 -2.92<1>2.92 2.495 Not significantly -0.014
different

data for five channels (four response outputs and one input excitation) for each
impact was recorded by a multichannel data acquisition system. The recorded
binary data was analyzed by the IDEAS modal analysis module that extracted
the modal parameters of the gate. The sampling rate was 2,000 Hz and the
data filtered at a frequency of 1,000 Hz.

Table 12 compares the first five modes for the flat and curved gates. Fig-
ure 25 shows the extracted mode shapes of the flat gate. A comparison of the
mode shapes indicate that the fundamental dynamic characteristics of the flat
gate is substantially different from that of the curved gate. As shown in the
table, the torsional frequency for the flat gate was smaller than for the curved
gate. The first bounce frequency for the flat gate was higher than that for the
curved gate. An increase in the shaft length, while the gate is raised from a
45- to 65-deg position, decreased the bending frequencies in the flat gate. The
first torsional stiffness, however, did not change much due to the increase in
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Table 12
Mode Shape Comparison for Flat and Curved Gates

Curved Gate Fiat Gate Fiat Gate
Mode Shapes Type 45-deg Position 45-deg Position 65-deg Position
Bouncing
frequency, Hz 119.23 179.165 154.07
damping, % 3.9t 4.19 1.64
Torsion
frequency, Hz 254.75 242.73 239.24
damping, % 2.02 1.26 1.26
Bending
frequency, Hz 567.40 375.08 369.81
damping, % 1.66 2.83 2.34
Second torsion
frequency, Hz 794.82 605.71 649.12
damping, % 0.664 1.49 2.68
Second bending
frequency, Hz $17.75 902.30
damping, % 2.36 1.88
Moment of inertia, in4 0.00449 0.018 0.018
Weight of gate, Ib 2.08 1.747 1.747
Weight of cylinder, Ib 1.485 1.485 1.485

the shaft length. The second bending frequency for the flat gate at 65-deg
position was not distinctly identified by the curve fitting algorithm. An inter-
action between the shaft-mode and the gate-mode at higher frequencies caused
difficulties in obtaining normal gate modes using the curve fitting method.
Table 12 also shows the mass and the nominal sectional moment of inertia for
both gates.

Operating mode shapes

The operating deflected shapes (ODS) for the flat gate were analyzed to
understand the actual response pattern of the gate during operation. One can
think of this ODS as the modem “digital camera” equivalent of the traditional
analog stroboscope. These shapes were animated using the IDEAS-TEST
module. The IDEAS-TEST module created a frame of deflected shapes for
each instance of time response. Four accelerometer readings for the flat gate
were used to generate the frame of accelerometer responses. The frames were
animated and displayed sequentially as if the structure was vibrating in real
time.

The ODS for the gate in the frequency domain were also examined to iden-
tify any resonant vibrations (possible troubled area) due to flow-induced vibra-
tions of the gate. A few of the static ODS are shown in Figures 26. A
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snapshot of four accelerometer responses in Experiment #6020, in the fre-
quency domain, was captured to display the four ODS due to the flow-induced
motion of the gate-at a 50-deg position. A cross spectrum of the measured
accelerometer responses and auto spectra for a fixed reference were considered
to generate the transmissibility functions for the gate. Transmissibility func-
tions for each response accelerometers were obtained corresponding to a fixed
reference accelerometer using the quasi FRF equation defined earlier in this
report. Transmissibility function has an amplitude of a response point itself,
and a phase angle that is normalized by the phase of the reference point. The
operating shapes were identified by extracting the corresponding amplitude and
phase data from each quasi frequency response function.

Figure 27 shows the transmissibility functions for four accelerometers
which measured simultaneously responses for the flat gate in Experi-
ment #6020. Peaks in this plot are the dominant frequency dependent
flow-induced operating deflections. These transmissibility functions were con-
sequently used to display the ODS in the frequency domain. A scanning of
the ODS’s indicated that the gate vibrated with four distinct mode shapes simi-
lar to the natural mode shapes identified using the experimental modal analy-
sis. These ODS’s, however, occurred in different frequency ranges with
respect to the dry modal frequencies for the gate. It was found that the first
mode, Bounce, controlled the gate vibration at a frequency of 68 to 84 Hz dur-
ing operation. Peaks corresponding to 125 and 148 Hz show a bounce shape
of vibration. Bending shape was noticeable at a frequency of 269 Hz. At fre-
quencies 357, 369, 402, and 611 Hz, a combination of second torsion and ben-
ding mode of vibration was noticed.

The above observation is not quite adequate to identify the flow-induced
resonant vibration problems for the gate. Two distinct effects of the flow, one
due to added mass of the partially submerged gate and another due to the
flow-induced forcing function, need to be identified to detect the existence of
any resonant problem. This is due to the fact that the natural mode of vibra-
tion for the operating gate due to added mass affect will shift from the corre-
sponding dry modal frequencies. A resonance problem will exist if one of the
operating modes of the gate coincides with one of the natural modes of vibra-
tion of the wet gate. This necessitates the measurement of the wet modal
information for the operating gate.

A correlation of selected ODS to the extracted dry mode shapes was also
measured using the IDEAS-TEST correlation module. The modal assurance
criteria (MAC) matrix did not indicate any strong correlation between the
groups. An overview of the ODS and its applications were recorded and
explained in a video developed by WES (1994).
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Data Analysis for the Flat Gate with Open
Channel and 1:5 Flume Configuration

Three experiments similar to the open channel test configurations were con-
ducted in the 1:25 Olmsted model for the 1:5 flume configuration. Informa-
tion data sheet for corresponding open channel and 1:5 flume configuration
experiments are presented in Table 2. Unlike the previously mentioned experi-
ments, 1:5 flume configuration experiments were conducted at two different
fixed positions based on the shaft load performance during its operation. At
about a 20-deg gate position, the test result showed the maximum shaft load
during its operation. This maximum shaft load is identified from a test con-
ducted for the entire range of gate operation from -2 to 67 deg. A 39-deg
position corresponds to a sudden change in the time-history of the shaft
response. Altogether, five gate positions were considered for recording data
for the 1:5 flume configuration.

Time-domain data comparison

Time-domain responses for the open channel and 1:5 flume configuration
tests are compared in Figures 28 to 30. Response averages and ranges for
three fixed positions are plotted in these figures. In general, the open channel
flow condition caused higher average shaft load, not over 10 percent, than that
of the 1:5 flume configuration cases. For both cases, fluctuation of shaft load
about its mean was not significant. The right vertical average reactions for
flume configurations were higher than that of the open channel. As seen in
these plots, open channel developed slightly higher average left vertical and
right horizontal than those of the flume configuration. For all of these cases,
however, the flume configuration showed higher deviation from the respective
means. Accelerations for most of the times deviated more for the flume con-
figuration. Table 13 shows an outline of apparent differences between the
responses for both flow configurations.

A statistical hypothesis testing was also performed to determine the differ-
ences between the respective means of the flow-experimental data obtained for
the two river models. Except for the right vertical hinge in Set #5, no signifi-
cant difference between the corresponding means was observed at a 5-percent
level of significance.

For identical flow and gap configurations, relative deviations in the flow-
induced responses for three river models are compared in Table 14. In this
table, the ratios of corresponding dynamic responses between the open and
approach channels (A/B), open and flume configurations (A/C), and approach
and flume configurations (B/C) are presented. The ratios shown in this table
are the relative deviation of flow-test responses between the groups compared.
Four test sets (#1, 3, 5, and 6) were used for computing the ratios presented in
Table 14. Mean and standard deviations for the 1:5 flume configuration
(designated as C) are presented in Table 14, and those of the open and
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Table 13
Time-Domain Data Comparison Table for the Flat Gate, Open
Channel, and 1:5 Flume Configuration Flow Experiments
Any Noticeable Changes in the Time-Domain
Response (average, minimum, and maximum) Magnitudes?
Set #5 Set #6 Set #7
Pool et = 300 Pool el = 299’ Pool el = 296.5’
Tail W/el = 279’ Tail W/el = 276.5 Tail W/el = 285.5
Channel Fixed Position Fixed Position Fixed Position
Shaft load No Yes No
R/vertical hinge Yes No Yes
R/horiz. hinge Yes Yes Yes
Livertical hinge Yes, only @ 50° Yes, only @ 50 Yes, except @ -2
L/horiz. hinge Yes Yes Yes
except @ 60°
Upstream pressure No No No
Downstream pressure Yes, only @ 50° No No
Acceleration #1 No No Yes
except @ 50° min and max @ 60°
only
Acceleration #2 No No Yes, min and max
except @ 50° @ 60°
Acceleration #3 Yes, only @ 60° Yes Yes
Acceleration #4 No data taken No data taken No data taken

approach channels are shown in Table 9. Note that the gate positions for the
intermediate test cases for the flume configurations were different from those
of the river models (Table 2).

The shaft load ratios for the open and flume configurations indicate that the
maximum variation between the group is not over 10 percent. This conclusion
disregards the biased responses obtained for the intermediate fixed gate posi-
tion at 30 deg. No consistent variation is found for the reactions and accelera-
tion ratios. The pressures for the open and flume configurations did not vary
more than 15 percent of respective values. This extreme deviation in both
cases occurred at a 30-deg fixed position. In general, the pressure distributions
due to different channel conditions remain almost similar.

Frequency-domain data comparison
Frequency-domain comparison for open channel and 1:5 flume configura-

tion experiment responses is performed to measure the effects of channel
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Table 14
Flat Gate Experimental Data Comparison for Three Different Flow
Configurations (River Models) ’

Comparison of Comparison of
1:5 Flume 1:5 Flume
Configuration, C Set #1 Set #5 Configuration, C | Set#3 Set #6
Std. Ratio' | Ratio | Ra- Std. | Ratio | Ratio | Ratio
Angle | Mean Dev. A/B A/C tio Mean Dev. A/B A/C B/C
deg B/C
Shaft Load
-2 7.29 0.15 1.08 1.07 0.99 7.08 0.14 1.08 1.06 0.97
27 17.03 0.46 1.02 0.95 0.93 16.72 0.30 1.09 1.02 0.94
30 13.35 0.46 1.03 1.16 1.13 12.70 0.30 1.09 1.21 1.11
80 11.24 0.23 1.04 1.02 0.98 10.13 0.16 1.08 1.07 0.99
60 9.37 0.14 1.056 1.08 1.03 8.46 0.1 1.08 1.10 1.02

Right Vertical Hinge

-2 -0.21 0.04 -7.75 17.07 | -2.20 0.04 0.03 1.35 4.29 3.18
27 1.64 0.58 -0.41 -0.48 1.18 1.39 0.14 0.95 1.64 1.72
30 3.10 0.20 -0.37 -0.29 0.79 3.13 0.11 0.85 0.77 0.80
50 3.19 009 | -023 -0.18 0.81 2.68 0.05 0.92 1.00 1.09
60 2.73 0.04 | -0.24 -0.24 0.97 242 0.03 0.91 1.02 112

Right Horizontal Hinge

-2 0.28 0.08 1.78 1.33 0.77 0.43 0.06 0.67 0.35 .53
27 -3.70 0.74 0.95 1.05 1.10 -3.10 0.19 1.00 1.10 1.12
30 -3.04 0.1 1.00 1.10 1.10 -2.80 0.07 0.94 1.20 1.23
50 -2.35 0.05 1.02 1.30 1.27 -2.33 0.03 1.08 1.32 1.23
60 -1.83 0.03 0.91 1.36 1.50 -1.81 0.02 1.10 1.51 1.36

Left Vertical Hinge

-2 0.16 0.04 1.77 1.96 1.11 0.45 0.03 1.47 0.57 0.39
27 232 0.60 1.05 1.17 1.1 2.39 0.18 1.00 1.17 1.17
30 2.99 0.21 1.05 1.13 1.08 2.88 0.09 1.03 1.07 1.03
50 3.23 0.08 1.00 1.08 1.09 2.69 0.05 1.05 1.20 1.14
60 3.62 0.04 1.04 1.07 1.03 3.20 0.03 1.02 1.05 1.03

(Continued)

Note: Legend: A = Flow test data for the open channel condition (shown in Table 9); B = Flow test data for the
approach channel condition (shown in Table 9); C = Flow test data for the 1:5 flume configuration.

1

[Ratio _  [n+o] Open Channel ]

[n+o] Approach Channel
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Table 14 (Concluded)

Comparison of Comparison of
Con:iju'r:::ir::, c | Set# Set #5 Co:ﬁ;ﬂ:hn;?\ c | Set# Set #6
Std. Ratio’ Ratio Ra- Std. Ratio Ratio Ratio
Angle | Mean Dev. A/B AC tio Mean Dev. A/B A/C B/C
deg B/C
Left Horizontal Hinge
-2 -0.40 0.08 0.57 1.16 2.04 -0.25 0.07 0.54 1.30 242
27 -0.02 0.88 1.03 1.87 1.82 -0.33 0.26 1.25 2.76 2.21
30 -0.52 0.1 0.97 2.28 2.35 -0.36 0.07 134 3.27 2.44
50 -0.83 0.05 1.00 0.84 0.85 -0.52 0.03 0.97 1.29 1.34
60 -0.51 0.03 1.40 1.22 0.87 -0.28 0.02 0.59 1.14 1.94
Upstream Pressure
-2 -4.86 0.11 1.01 1.04 1.03 -5.30 0.12 0.96 0.96 1.00
27 -5.41 0.15 1.06 1.11 1.04 -6.08 0.21 0.97 0.97 1.00
30 -6.77 0.16 1.07 0.91 0.85 -7.14 0.15 0.97 0.85 0.88
50 -6.96 0.08 1.05 1.07 1.02 -8.18 0.08 1.02 0.93 0.91
60 -8.49 0.12 1.00 0.92 0.92 -9.05 0.19 1.00 0.91 0.91
Downstream Pressure
-2 -8.00 0.32 1.04 1.05 1.01 -9.03 0.29 0.97 1.02 1.05
27 -14.12 1.22 1.0 1.06 1.02 -13.15 0.51 1.00 1.05 1.04
30 -12.33 0.60 1.03 1.16 1.1 -12.60 0.28 0.98 1.04 1.06
50 -10.98 0.05 1.03 103 | 1.01 | -10.81 0.03 1.00 1.02 1.01
60 -11.25 0.02 1.04 1.02 0.98 -10.74 0.01 1.02 1.03 1.01
Accelerometer #1
-2 -0.016 0.025 0.84 1.07 1.27 -0.016 0.022 0.78 1.07 1.37
27 -0.014 0.056 0.30 0.64 2.10 -0.015 0.042 0.59 1.24 2.09
30 0.000 0.104 0.55 0.52 0.94 0.000 0.134 0.37 0.50 1.34
50 -0.016 0.059 0.73 0.93 1.27 -0.018 0.048 0.86 0.98 1.14
60 -0.031 0.069 146 0.89 0.61 -0.022 0.041 0.83 0.92 1.11
Accelerometer #2 ]
-2 -0.032 0.028 0.99 0.87 0.88 -0.028 0.024 1.06 1.08 1.01
27 -0.032 0.079 0.33 0.55 1.67 -0.028 0.065 0.59 1.07 1.81
30 -0.025 0.108 0.47 0.61 1.29 -0.008 0.109 0.35 0.92 2.66
50 -0.031 0.062 0.93 0.86 0.93 -0.025 0.052 1.03 0.98 0.96
60 -0.061 0.060 1.18 0.91 0.77 -0.011 0.045 1.01 1.42 1.41
Accelerometer #3
-2 -0.002 0.021 0.76 0.86 1.13 -0.002 0.022 0.95 1.02 1.08
27 -0.001 0.049 0.28 0.43 1.55 -0.001 0.038 0.69 1.18 1.72
30 0.006 0.068 0.52 0.38 0.73 -0.001 0.065 0.54 0.65 1.19
50 -0.001 0.042 0.77 0.98 1.28 -0.004 0.116 0.45 0.48 1.06
60 -0.015 0.154 0.78 0.77 0.99 0.003 0.120 0.70 0.98 1.40
30
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conditions on the dynamic responses of the gate. A study of these plots indi-
cates that there is not an exact resemblance between the corresponding PSD’s
for the response channels, neither do they show any extreme difference among
them. The upstream and downstream pressures, and the shaft-load PSD’s, for
example, agreed reasonably well with others for both test configurations. The
acceleration PSD’s for Set #5 (for 50- and 60-deg positions) and all accelera-
tion PSD’s in Set #6 did not show extreme differences. In general, like the
approach channel experiment, the higher frequencies are more dominant in the
1:5 flume configuration spectra than that of the open channel.
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3 Verification of
Experimental Results and
Estimation of Design
Loads

Repeatability of Experimental Data

Two sets of vibrational experimental results for the approach channel flow
condition are compared at two different sampling rates. Data, Experiment A,
are obtained from fixed gate positions, and data, Experiment B, are obtained
for the operational gate while raised from -2 to 67 deg. Table 15 shows the
repeatability of the data by comparing corresponding responses for the 1:25
flat gate for the approach channel flow condition. Ratios of Experiment B to
Experiment A are also shown in this table. No accelerometer data were
recorded during Experiment B. Average response magnitudes for the fixed
gate positions are obtained from Set #7044 to 7052 for comparison Set #1, and
Set #7002 to 7007 are used for comparison Set #2. Experiment B sampled the
flow data at a rate of 100 samples per sec instead of 2,000 samples per sec
used for the data presented in this report. They also collected the data for
11.8 min while raising the gate from a -2 to 67-deg position. Since the data
presented in this report were recorded for fixed positions, it was required to
read the magnitudes of the response channels for corresponding fixed positions
from the continuous data taken by Experiment B.

As shown in the table, the shaft load and pressure gauge readings for both
tests agreed reasonably well. The reaction forces, however, provided incon-
sistent results as expected. Considering the dynamic interaction of the gate
while raising, if any, fluctuation of water levels during operation, and the
random misalignment of hinges as stated in the limitation section of this
report, a deviation of corresponding responses for both river conditions is quite
obvious. Furthermore, Experiment A neglects the dynamic fluctuations of
individual response by averaging the response about its mean. Most contribut-
ing factors for such deviation may be attributed to the maintenance of the
water level during the operation; particularly, when the gate was lifted, the
upstream water level did not remain constant. In the table, a negative ratio
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Table 15

A Comparison of 1:25 Flat Gate Response Data Recorded by HL

and SL
Comparison Set #1 Comparison Set #2
Average

Average Value Data

Value Recorded Recorded

Experi- Experi- Experi- Experi-

ment B ment A B/A ment B ment A Ratio

b’ Ib Ratio | Ib? Ib B/A

Shaft Load
at degree -2 3.29 3.86 0.85 7.05 6.88 1.02
at degree 27 11.20 11.02 1.02 15.29 14.55 1.05
at degree 30 10.83 10.68 1.01 14.82 14.05 1.06
at degree 50 7.49 7.45 1.01 10.37 10.07 1.03
at degree 6 0 6.23 6.36 0.98 9.18 8.64 1.06
R/Vertical Hinges
at degree -2 0.04 0.12 0.37 0.26 0.20 1.32
at degree 27 2.58 2.01 1.29 2.01 2.47 0.81
at degree 3 0 2.50 214 1.17 2.28 2.80 0.82
at degree 50 227 2.17 1.05 2.66 2.93 0.91
at degree 6 0 2.41 2.02 1.19 2.71 2.72 1.00
R/Horizontal Hinges
at degree -2 0.10 -0.04 -2.62 0.33 -0.18 -1.86
atdegree 27 -2.63 -3.20 0.82 -3.91 -3.46 1.13
at degree 30 -256 -3.05 0.84 -3.83 -3.49 1.10
at degree 50 -2.58 -2.70 0.95 -3.55 -2.85 1.25
at degree 6 0 -2.09 -2.24 0.93 -3.21 -2.47 1.30
L/Vertical Hinges
at degree -2 -0.12 0.13 -0.87 0.12 0.15 0.78
atdegree 27 1.62 2.01 0.81 2.81 2.78 1.01
atdegree 30 2.10 2.18 0.96 3.13 2.88 1.09
atdegree 50 2.33 2.29 1.02 3.49 3.09 1.13
at degree 6 0 243 249 0.98 3.71 3.31 1.12
(Continued)

1 An average value of Experiments #2272, 2273, 2274, 2275, and 2276, Pool el = 296.5 ft,

Tail Water el = 285.5 ft.

2 An average value of Experiments #2175, 2176, 2177, 2178, and 2179, Pool el = 299 ft, Tail

Water el = 2765 ft.

Chapter 3

Verification of Experimental Results and Estimation of Design Loads




34

Table 15 (Concluded)

Comparison Set #1 Comparison Set #2
Average
Average Value Data
Value Recorded Recorded
Experi- Experi- Experi- Experi-
ment B ment A B/A ment B ment A Ratio
ib! ib Ratio || Ib? Ib B/A

L/Horizontal Hinges

at degree -2 -0.41 -0.20 2.10 -0.78 -0.68 1.14
at degree 2 7 -0.43 -0.02 18.79 -0.87 -0.98 0.88
at degree 30 -0.43 0.01 -60.95 -0.73 -0.91 0.80
at degree 50 -0.43 -0.19 232 -0.42 -0.70 0.59
at degree 6 0 -0.09 0.02 -4.98 -0.09 -0.46 0.19

U/S Pressure

at degree -2 -5.85 -6.50 0.90 -5.28 -5.36 0.98
atdegree 27 -7.16 -8.04 0.89 -6.24 -6.13 1.02
at degree 30 -7.32 -7.88 0.93 -6.37 -6.28 1.02
atdegree 50 -8.53 -9.67 0.88 -7.63 -7.40 1.03
at degree 6 0 -9.29 -10.57 0.88 -8.32 -8.29 1.00

D/S Pressure

at degree -2 -7.51 -7.92 0.5 -9.46 -9.54 0.99
at degree 27 -12.89 -12.62 1.08 -14.66 -13.583 1.08
at degree 30 -12.42 -12.04 1.03 -13.98 -13.37 1.05
at degree 50 -10.48 -10.17 1.03 -11.82 -10.97 1.09
at degree 6 0 -10.29 -10.45 0.99 -11.48 -10.88 1.06

indicates a polarity change which might have resulted due to the low sensitiv-
ity and/or a drift in the recorded channel.

Design Load

The peak values of the reaction forces for the 1:25 flat gate and curved gate
for a head difference of 21 ft (Pool el - 300 ft, Tail Water el - 279 ft) are
listed in the table shown below. The time-domain data for Experiment #7017-
19 for the approach channel and 6013-15 for the open channel were used to
obtain these peak values. Note that the peak loads shown in the table did not
occur at the same operating position. These are the absolute maximum magni-
tudes for the respective channels, while the gate was raised from -2 to 67 deg.
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Most of these largest values, however, occurred in a position when the gate
was raised from a 22- to 27-deg position. The critical orientation of the gate
that caused the highest shaft load (Peak Response) was identified by scanning
the shaft load responses for the entire operating cycle (-2- to 67-deg). Also,
shown in this table are the largest peak estimates using the Type I extreme-
value distributions (EVD) (Wirsching and Ortiz 1993). Experiment statistics
of Experiment #7097 (1:5 flume configuration, three-gate gap with a head
difference of 21 ft,) were used to compute the “design”™ values at a 99.99-per-
cent level for the random variables shown in the table. Estimated design loads
used for designing the prototype gate are also listed in this table.

A typical experiment gate response for a head difference of 22.5 ft and a
three-gate gap configuration is shown in Figure 31. As shown in the figure,
the maximum shaft load occurred at an angle of about 22 deg. This angular
position of the gate was situated just prior to the formation of air pockets
beneath the gate surface. At and after the initiation of such an air gap, the
downstream water turbulence forced the gate to vibrate in a low-frequency
mode as shown in Figure 31. The fluctuating downstream pressure load
occurred during the rise of the gate from 20 to 27 deg. A negative down-
stream pressure indicates a suction on the back of the gate. Vertical reactions
increased until the top edge of the gate coincided with the upstream water
level such that the overflowing of water over the top of the gate ceased there-
after. As a result of fixed static water depth at the upstream face of the gate,
the vertical reactions remained almost steady for the rest of the operating
cycle. The shaft load, however, decreased due to its geometrical configuration
(angle subtended by the shaft with respect to gate longitudinal axis decreased
as the gate was lifted) after resisting maximum operating load. The upstream
pressure dropped as the gate was lifted from -2 to 67 deg, while the down-
stream pressure fluctuated during the turbulence of the flow at the onset of air
gaps underneath the wickets. The downstream pressure remained constant
after the complete separation of air from the flow at the downstream side of
the gate.

Typical responses corresponding to the maximum shaft load for the
1:25 flat gate at a 22-deg position are shown in Figure 32 for Experi-
ment #7097. As shown in the plots, the time data were recorded for 30 sec for
the fixed gate position. Respective auto-spectra for the time-domain responses
are shown on the right-hand side of each plot. As shown in Figure 32, the
relative amplifications (a ratio of maximum to the average values) of hinge
reactions about their respective means are greater than that of the shaft load.
Because of the smaller magnitudes of hinge reactions, the base hinge was more
susceptible to the low driving flow-induced motion. Note that the statistics for
Experiment #7097 were used to obtain the largest peak estimates using the
Type I EVD method.

A conversion factor of 253 is used to determine thé equivalent 1:25 flat
gate design load from the prototype estimate used by the gate designer. Since
the pressure gauges were zeroed at -2 deg, the actual pressure for the gauges
were obtained by subtracting the initial static head from the gauge reading as
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shown in the table. The missing data for the design loads were not available
during the writing of this report.

In Table 16, an assumed maximum static load for the 1:25 flat gate are also
presented. The maximum load is computed based on the hydrostatic pressure
distribution (Figure 33) on the upstream face of the gate. A surcharge load on
the top of the gate, due to overflowing water head, is considered to compute
the reaction forces. Thus the calculated load is a conservative estimate of the
static load, since the overflowing water depth may be less than the assumed
one. The assumed depth equals the difference in water head between the tip of
the gate to the upstream water level. Since the depth of water at the gate tip is
not known, it is assumed that a constant surcharge load acts on the tip of the
gate prior to the formation of the air-gap separation. This separation took
place at an angle of about 30 deg as mentioned before.

Table 16
Design Load Verification Table
1:25
Curved
Gate
Design Experi-
Load ment
1:25 Flat Gate Design Used by Results for
Peak Response 1:25 Flat Gate Peak | Load Esti- | the the Open Static
for the Approach Response for the mates, Louis- Channel Assumed
Response | Channel Open Channel Type | ville Dis- | Filow Maximum
Channel Condition Condition EVD trict (Peak) Load
Shaft load 18.391 18.2 19.855 38.585 17.91
Ib
Maximum 4.958 on each 5.05 4.252 on 11.264 8.50n 1.55 total
vertical each on each each
reaction, Ib
Maximum 5.308 on each 4.63 on each 5.514 on 7.232 on 5§.79 on 1.67 total
horizontal each each each
reaction, Ib
Maximum 1.21 1.881 0.4469 3.69
accelera-
tion, g
Maximum (-4.72+11.85) = (-4.75+11.85) = 7.10 | 6.34
upstream 7.13
pressure
in. of water
Maximum (-6.91+12.21) = (-8.96 + 12.21) = 4.846
down- 5.30 3.25
stream
pressure
in. of water
36
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A study of this data indicates that a substantial amplification of hinge reac-
tions occurred due to the flow-induced vibration of the gate. The shaft load
amplification in relation to the maximum static load, however, was affected
very little due to the flow-induced vibration. Note that the angular positions of
the gate for the 1:25 experimental results and the static maximum load config-
uration were not identical.
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4 Conclusions

The modeling of the approach channel for the prototype facility at
Smithland resulted in minor changes to the dynamic pressures, accelerations,
and shaft loads for the latest flat wicket gate design. As seen in Table 9, the
shaft loads and the dynamic pressures only deviated 9 percent. Simulated
shaft loads and pressures, in most of the cases, were smaller for the approach
channel than that of the open channel. The average magnitude of the shaft
loads were higher and the dispersion about the mean (standard deviation) was
smaller for the open channel experiments. Accelerometers for the approach
channel experiments consistently provided higher responses than that of the
open channel. This difference was due to the fluctuations of the flow during
the approach channel flow experiments.

The differences in the hinge reactions varied randomly between the open
channel and the approach channel experiments. The inconsistency in the
measurement of the hinge reactions is a result from slight misalignment and
rotational movement of the clevis attachment to the shaft. These misalign-
ments can be expected in structural models at a 1:25 scale. The 1:25 model
does not result in a sufficiently large structure to properly scale the tolerances
at the hinge supports.

A comparison of the PSDs for both flow conditions demonstrated that the
frequency contents for the approach channel differed from that of the open
channel. Particularly during turbulent regions while raising the gates. Higher
frequencies were more dominant in the approach channel flow than in the
approach channel condition. Therefore, the simulated approach channel results
in dynamics loads which represents a conservative load condition.

The curved gate consistently responded with higher shaft loads, pressures,
and reaction forces than the flat gate for identical gate positions and flow
conditions. The measured structural responses for the curve gate were widely
dispersed about their mean values particularly at intermediate positions during
the raising of the gate indicating more structural dynamic response than the flat
gate. A shape change from a curved gate to the flat gate obviously changed
the natural dynamic characteristics of the gate. The torsional frequency for the
flat gate was smaller than that of the curved gate. The first bending frequency,
however, was higher for the flat gate. This increased dynamic response
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indicates a greater potential for flow induced vibrations for the curved gate
than the flat gate design.

As expected, the dry mode shapes differed from the flow-excited mode
shapes of the gate. The added mass effects of the hydrodynamic loads results
in a shifting of the natural mode shapes. The measurement of the wet model
shapes are critical for the development of analytical models to reproduce the
correct hydrodynamic loads.

Similar to the approach channel experimental results, the 1:5 flume
configuration differed from the open channel results. The open channel
experiments provided a maximum of 16 percent higher shaft loads than the
1:5 flume configuration only at 30-deg intermediate position. All other
positions for the open channel had shaft loads less than 8 percent of the
corresponding flume configurations. In general, the downstream and upstream
pressure loads agreed well for both cases. The 1:5 flume configuration
showed higher fluctuation about the means (a maximum of 74 percent for the
reaction forces). Accelerations also deviated more about the mean for the 1:5
flume configurations. In general, like the approach channel experiment, the
higher frequencies were more dominant in the 1:5 flume configuration than the
other.

The estimated prototype design loads were more conservative than that of
the experimentally predicted values obtained from the 1:25 flow-induced
vibration experiment for a head difference of 21 ft. The relative amplifications
( a ratio of maximum-to-average values) of hinge reactions about their
respective means were greater than that of the shaft load. A higher fluctuation
occurred due to the occurrence of low magnitude base-hinge reactions during
the experiments. As a result of low magnitudes at the base hinges, they were
more susceptible to the low driving flow-induced motion than the shaft
reaction.

Considering the random nature of the flow, fluctuation of water levels, and
mechanical, thermal, and electrical drifting during the experiments, a deviation
of corresponding responses for river conditions compared in this report is
obvious. The deviation in the corresponding responses presented here, thus,
measures such a random error in addition to the actual flow-induced
vibrational response changes due to different river conditions.
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Figure 4. 1:5 Flume configuration placed in the 1:25 model




mw s
<
..
QQ- ‘.‘;}3\‘ RS a.-»w;}y,f?’ N RN o
AR R A RS RS
N A oW .

3
N
Y

¥

R

AR

\x:\

Figure 5. 1:25 curved gate
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Location of instruments in the flat gate
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Figure 7.

Schematic of data acquisition and analysis

system




[epow 81eb lej} Gz:l 8yl JO SUOISUBWIP d1IBWAYIS

‘g a.nbiy

ot ims E6-bI-L )y

ﬁ_ -i6s3mm_e2iavov] 3
Ay YITNON N3N0 | 321S

STV % 3339 ug nmvag| O

3A1Vd 3QIS SNNIW ‘M3IAN3AD H
3lvD A¥14 3WIS G2 Ol 1
300K 31VD L3IMJIMA G3LSKI0

IddISSISSIH DUNASMIIA
NOIIVLS IN3WIAIdX3 SAVANILYA
SYIINIONI 40 SJY0I AWdY 'S 'N

g2.i'1,

=1 =T
[t AV 3svE ] ! =
= | H H %5 |
] \|§z:5 WA
2215 3908 VIQ ,9/L
NHIRGD Y0
N0 JNVHAAH L AVEDNIV .
4001 3 1Sd 000012 = ANSSTIJ «oige MNVd
IHNT0A D R
¥98 190ddNS HILANH —— 1404¢NS WY1 HIA0D
/ \ / YvE Li0ddNS IOHIN :.xuS./
\N) Eil (1 e & 8
30v1d 30V ¥3d0D —— o o |4 & ]

'

NOLLISOd .Sy 8 ZH 641 2 AON3NO3Y¥J 3A0OW 3ONNDE LS¥Ld

oNI 26259800 = A%
pNI 0EIEPSO0 = NI
JN1 96508600 = *™|

<D WILY3NT 40 IN3WOW
‘WO 08'264 = 31¥D 40 LHODI3A

[y |

5:3:1\r

T33LS SSIAMNIVLS
'vig .8/¢




(0L 40 | 199yg) sBulpeas peo| yeys ‘e -|# 19s 1s8} Joj UosLedwod ejep ulewop-awl] ‘g ainbig

(xew) noyym- - @ - -
(xew) yum- - m - -

(OAY) LNOH.LIM —X—
(OAV) HLIM —%—
(uw) INOYIM —pe
(uw) Ym —e—

6.2="3"M'1 ',00€="3"d (]suuey) yoeoiddy jnoyum pue yym) sbuipesy peo yeys

09

(seaibaq) uonisod
0s (114 0¢ 0c

ol

ol-

(sqy) sbuipeay




(0L 40 g 1e8yg) sBuipeas abuy [eoiianyblY *qe 8inbiy

(seauBaq) uonisod

(xew) noypm- - @ - -
(xew) yum- - m - -

(OAVY) LNOHLIM —%—
(OAV) HLIM —%—
(1) INOYNM o
(Uw) YuM —g—

(sai) Buipesy

.. +¢g

iy
| 4

64¢="3'M'"L '00€="3"d (juueyd yoeo.ddy Jnoyym pue yym) sbuipesy ebulH eI




(Ol }o g€ 198yg) sbuipeas abuly |eluozioy/aybly -og einbiy

(seasbaqy) uoisod

(xew) ynoyym- - @ - -
(xew) ypm. - m - -

(OAY) LNOHLIM —%—
(OAV) HLIM —%—
(u1w) INOYIM e
(UIW) UM e

(sq)) Buipeay

BL="3'M'L ",00€="3'd (Iauueyd yoeoiddy Jnoyym pue yym) sBuipesy sbUIH [EJUOZLOH/Y




(0L 10 ¥ 198Yyg) sBuipeas abuly [eo1IaA/I}0T *PE 84NDI4

(xew) noyjm. - @ - - (seaubaq) uonisod

(xew) yum- - m - -| og 0S ov o€ 0z ol
(OAY) LNOHLIM —X— |

] Il
T T

oL-

0
f | o
(OAVY) HLIM —%—
(uIw) INOYNM
(UIW) YIM g

(sq)) Burpeay

4y
| 4

B42="3'M'L "00€="3"d (Isuuey) yoeoiddy Jnoyym pue ujim) sbuipesy sbuiH [eoron/]




(0l j0 g 198yg) sbuipeas abuly jeyuoziioy/ije ‘a8 ainbiyg

(ssaibaq) uotisod

o

(xew) jnoypm. - @ - -
(xew) ypm- - = - -

(9AY) LNOHLIM —X—
(OAV) HLIM —%—
(U1w) INOYIM e
(uw) YM g

{sq)) Buipeay

<t

6.2="3'M'L '00€="3'd (Isuueyg yoeoiddy jnoyym pue ypm) sbuipesy sbuIH [BjUOZIIOH/ T




(01 jo0 9 199yg) Bulpeas ainssaid wessisdn g onbi4

(seaubaq) uonisod

(xew) ynoypm- - @ - -
(xew) ymm- - m - -

(DAY) LNOHLIM —X—
(OAY) HLIM —%—

(L) INOYIM g m
(VW) YIM e =
&
\.HW
-
8
4 muu -~
= Nl

B42="3'M'L "00€="3'd (1suuey) yoeo.iddy Jnoyym pue yym) Buipesy sinssald S/




{0l j0 £ 189Yg) sbulpeals ainssaid weasysumoq ‘B ainbig

(seaubaq) uonisod

(xew) Jnoyym- - @ - -
(xew) yum. - m - -

(OAY) LNOHLIM —X—
(OAY) HLIM —%—

A
)
(UIw) INOYIM e g
(W) YiIM g @
\Wﬁ.
j=o
]
Q
d @- had
4~ .v..
- NI
09 0S ob o€ 0z ol o}-

BL¢="3'M'L ".00€="3'd (1ouuey) yoeoiddy Jnoypm pue ypm) sbuipesy einssaig S/a




(01 j0 8 198yg) sBuipeas | uoness|@ooy ‘yg ainbig

(seaubaq) uomisod

z
4 m—‘l
(xew) jnoypm- - @ - -
(xew) yym.- - = - - 1 y-
(DAY) LNOHLIM —%—
(OAV) HLIM —X— X! teo| m
[0
(W) INOYYM i | GO 55 S e q/‘_ﬂn S g g 2
% LV i =
AC_EV Cu_>>|.| Laad T [ T T XIX . L a-- .. ] uﬂl nanbu
o . Py
. . Lt Q
.-...uu-n......... ..................... ® ‘..“‘ T G0 ©
e LT T | et ’
W 11

N

6.2=3ML "00€=3d (jauueyd yoeoiddy Jnoynm pue yym) sbuipesy | uonelsjeasy




(01 40 6 199YSg) sBulpess z uonels@ody ‘16 8inbi4

(seaubaq) uonisoy

C
=+ m. —‘l
(xew) Jnoyym- - @ - -
(cew) ym. - m - - +y-
(OAY) LNOHLIM —X—
(OAV) HLIM —%— L g0 o
(UILL) INOUYM e | g 0S ov 0¢ s ol op- &
(UIW) YIM e | 2= e : = ; e & 8
gy s 7
g + 0 X0
O K et
.. .. R . L. .
v' - - L mw.F
z

6.2="3'M'L ",00€="3'd ( [ouueyD yoeoiddy Jnoypm pue yym) sbuipesy z UoHEIo|e0Y




(0L J0 01 198yg) sBuipeas ¢ uoness|paoy ‘lg 2inbiy4

(seaibaq) uonisod

(xew) JnoyMm. - .@ - -
(xew) upm. - = - -

(DAVY) LNOHLIM —%X—
(DAVY) HLIM —%—
(uru) INOUNM g
(Liw) yym —e—

(s.0) buipesy

6/2="2'"M'1 ',00€="3'd (j]suuey) yoeoiddy Jnoyjm pue yim) sbuipesy ¢ uole.ss|sddy




(0T 40 | 19ays) sbulpeal peo| adeysg ‘e °z# 19s 1s9] 10} UosedWOD BlEP URWOP-BWI] ‘O] 9inBig

g -0¢ g2-G

(xew) oyum. - @ - -
(xew) ypm- - m - -

(OAY) LNOHLIM —X%—
(DAV) HLIM —%—
(UIW) NOYIM e
(nw) ypm —eo—

S

a|buy uonejoy ul abuey) (jsuueyn yoeouddy noyym pue yum) sbuipesy peo yeus

0¢c




(02 40  198ys) sBupea aBuly [eonI0A 3YBIY "GO 8InBI

(seaibaq) uonisod

(xew) noypm- - @ - -
(xew) yum- - = - -

(D9AV) LNOHLIM —X%—
(DAV) HLIM —*%—
(UI) INOYIM et
(UIw) YIM e

(sq)) buipeey

a|bue uolejoy ul abuey) (jsuueyn yoeosddy jnoyym pue yim) sbuipesy abuiH (eoiusa/y




{0z j0 ¢ 199yg) sbujpeas abuyy [eluozioy Wby 001 24nbi4

(saaibaq) uolisod

(xew) noypm. - @ - -
(xew) yym- - = - -

(9AY) LNOHLIM —X—
(9AVY) HLIM —%—
(Uiw) INOUIM i
(UIW) YIM e

(saj) Buipeay

‘ a|buy
uonejoy ui ebueys (jsuuey) yoeoiddy Inoyim pue yim) sbuipesy] abulH [ejuozuoH/y




(02 10 ¥ 198yg) sbBuipess sbuiy |eoilian 1487 pQo| 2Inbiy

(seaiba@) uonisod

Z--0¢ G2-G¥ 0v-L9
I “ o

(xew) INOYIM- - @ - -
(xew) ypm. - = - -

(OAY) LNOHLIM —%X—
(DY) HLIMA —%—
(UIW) INOYIM e
(UIL) YUM e

(sq)) buipesy

o|buy uoijejoy ul abuey) (jeuueyn yoeoiddy noyym pue ypm) sbuipesy ebulH |esiuan/1




(0T J0 g 198yg) sbBuipesas abuyy |eruoziroy Yo ‘eQ| 8inbiy

(seauba(y) uonisod

MI
(xew) noyum.- - @ - - WH

(xew) ypm- - = - - 1L gz
(DAVY) LNOHLIM —%— |,
(DAY) HLIM —X%— ‘

(uiw) INOUIM e
(unw) yM ——

(sayp) Buipesay

a|Buy uonejoy ul sbuey) (jeuuey) yoeouddy Jnoyym pue ynm) sbuipesy] sbulH [EIUOZIIOH/]

.




(0z Jo 9 1e8Yg) sbuipeas aunssaud weensdn ‘3oL 8inbly

(seaubaq) uomisodd

(xew) Jnoyym- - @ - -
(xew) yym- - = - -

(9AY) LNOHLIM —X—
(OAVY) HLIM —%—
(utw) INOYIM e
(un) Ypm g

(ozy u) sbuipeey

T4 14 0v7L9

8|buy uonejoy ul ebuey) (jsuuey) yoeoiddy Jnoypm pue yum) sbuipesy ainssald S/N




{0g 10 7 198yg) sBuipeas ainssaid wesnsumoq 'Bot 8inbidy

(seasbaq) uonisod

(xew) jnoyym. - @ - -
(xew) ypm. - = - -
(OAV) LNOHLIM —X—

P
[}
OAV HLIM—X—| | L ieeeeeeee @ttt m
(uIW) NOYYM e H .......................... a
(UI) UM e | B - -mmmommmmmmmmmmm i mm e nm e .- te S
[N
o
4 ml e
=4 vl
4+ Nl
Z- toe 52-S¥ ov1L9
" 0

8|Buy uonejoy ul sbuey) (jsuueys yoeouddy Jnoyim pue yjim) sbuipesy ainssald S/a




(0T J0 g8 198yg) sbuipeas | uones|aooy 'yo| ainbiyg

(xew) jnoyym- - @ - - z
(xew) yum- - m - -

(DAV) LNOHLIM —X—
(DAV) HLIM —%—
(UIW) INOYIM e
(uw) Ym —e——

(seaubaq) uonisod

G-
o b
—
G'0-
Ge-sy ovrL9
X /“ mc
Tt m\\\\\\\\\\\.\.\‘.\..\.\‘ﬂ.wmo W
o3
... i3
|-|.-t ttl. @
‘.- Ls
l‘\ll\\ V\m-N
'l..||| Ilm
G'e

8|buy uonejoy ul sbuey) (jsuueys yoeoiddy Inoyjim pue yym) sbuipesy | uonelsjedoy




{0Z j0 6 198Ys) sbBulpeal z UoNeRIBIRIJY ‘IO 9Inbi4

(xew) Jnoyym. - @ - -
(xew) yum- - m - -

(DAY) LNOHLIM —X—
(OAY) HLIM —%—
(UIW) INOUIM e
(UIW) YIM g

(seaubaq) uonisod

S-Sy ovrL9

(s,0) Buipeay

~ .. -
lll Il! ||‘
- .= -
L - -
LI - .? <+
- - -
- . - -
.. -, - .
-~ * - - P
.
.
'l ‘l
'l - T
. .
. .
. .
. .
. .
. .
. .
Il II
.. . + ¥
‘W

8|Buy uonejoy u abuey) (jsuueyn yoeoiddy Inoyym pue ym) sbuipesy g uoljels|sooy




(0Z 40 01 198Ys) sBuipeas ¢ uopela|ooy ‘oL ainbiy

(xew) Jnoyum. - @ - -
(xew) yum- - m - -

(OAY) LNOHLIM —%—
(DAV) HLIM —%—
(uw) INOYHM et
(UIw) YIM e

(sealbaq) uonisod

§'l-
L -
- —y— §0-
Z-tog §2-G¥ orrLe o
X% > < Xo m
s
+¢0 @
............ 9-. <
R T L R MO
.cn:c:: uuuuuuuuuuuuu ll—.
e T |
-rn:-lnlnl llm.P

8|bBuy uolejoy Ul ebuey) (jeuuey) yoeoidde Jnoypm pue yim) sbuipesay £ uoljesa|addy




(0Z 40 L1 188ys) SBuipeas peo| yeys 0L 8inbiy

(soasbagg) uonisod
Sv-6¢

19-0%

(xew) jnoyym- - @ - -
(xew) ypm - - = - -

(DAY) LNOHLIM —X—
(DAVY) HLIM —%—
(UIW) INOYHM et

(Un) UM e W — e —

..
-,
...

8|buy uonejoy ut abuey) (jsuueyn yoeoiddy noypm pue yym) sbuipesy peo| yeus

0€-2-
0
TS

A

ToL g

3

=’

«

[

T
0z
sz




(0T 40 T | 198ys) sbuipess abuly |eonsan by ‘|01 ainbig

T

(seaiba() uoilisod

(xew) noyum- - @ - -
(xew) yum- - = - -

(DAVY) LNOHLIM —X—
(DAVY) HLIM —%—
(UIW) INOYIM e
(UI) UM e

(sqp) Buipeay

8|buy uonejoy ul sbuey) (jeuueyy yoeoiddy Jnoypm pue ypm) sbuipesy ebulH [esiuaA/Y




(0Z 40 €1 188ys) abuy jeruozuoy By “wQ| 2.nBid

(sealsbaq) uonisod

(xew) Jnoypm- - @ - -
(xew) yym. - = - -

(DAY) LNOHLIM —%—
(DAV) HLIM —%—
(uw) INOYIM g
(Uw) YIM g

(say) Buipeay

a|Buy uonejoy ul ebuey) (jsuuey) yoeoiddy Jnoyym pue yjm) abuiH |eyuoziioH/Y




(0T 40 p1 198yg) 86Uy |edNIBA 147 *uQ| 2inbiy

(seaibaq) uonisod
L9-0¥% Sy-G2 0€-z-

(xew) Jjnoyym- - @ - -
(xew) yym- - = - -

(OAY) LNOHLIM —%—
(D9AVY) HLIM —%—
(u1w) INOYIM e
() UM e

(sqr) Buipeay

8|bue uonejoy ul sbuey? (jsuueyn yoeoiddy JINoym pue Yyim) abuiH [eoiuap/]




(0Z 40 g1 199ys) aBuy [eauozuoy 34e7 ‘0QL ainbiy

(seasbaq) uonisod

(xew) oyym- - @ - -
(xew) ypm- - = - -

(9AV) LNOHLIM —%—
(OAY) HLIM —%—
(UIw) INOYHM et
(UIW) YUM e

8|buy uonejoy ul abuey) (jsuuey) yoeoiddy oYM pue Yim) abuly |eIuoziioH/]

-, m.NI
4 Nl
4 m vl
m P
- 8
% |-
S
@
.......... TG0 =
BT TLLLLLLIILIIIIIILIARAAR RS m}w...,.. ogrz- &
| e 0
ll”ll'l“““l A m-o
,.uuuu.. 1y




(02 0 91 188Yg) sBuipeas ainssaid weansdn °do| ainbiy

(sea1b0q) uonisod

(Xew) oYM - @ - -
(Xew) yum- - = - -
(®AY) LNOHLIM —X—

- Py
..................... ©
OAY) HLIM—%—{ | 77 e T e ¢ &
............. =
(UIW) INOYNM it il a
(UIW) UIM e Ly B
o
S

J ml

4 Nl

4 —‘l

Lotoy Gb-62 ocrz-

| 0

ajbuy uonejoy Uil sbuey) (jeuuey) yoeoiddy Jnoypm pue Uiim) sbuipesy ainssald S/N




(02 40 £ 198Yg) sBuipeas ainsseid weasnsumoq "bol einbiy

" (saaiba() uosod

0z-
«” gl
. L
(xew) noyim- - @ - - —- + gi-
(xew) ypm - - m - - N 3 .
(OAV) LNOHLIM —%—| | \x 2
(OAV) HLIM —%— L ... ter §
(UIW) TNOUYM | @ mrmmmmmemmm 77T 7T e B L o1- 3
W) M| | e : -.-...-.-..HHH“HM =
--------- Q- w
m-o 2
-+ 0|
-+ *l
4 Nl
LOt0V G¥-GC ogre-
” 0

a|Buy uonejoy ul ebuey) (jsuueyn yoeoiddy Inoynm pue Yim) sbuipeay ainssaid S/d




(0Z J0 8| 1e8yg) sbBuipeas | uoesa|eddy ‘iQ| a.nbig

(seausba() uoisod

(xew) jnoyum- - @ - -
(xew) ypm- - m - -
(DAY) LNOHLIM —X—
(DAV) HLIM —%—
(U1w) INOYIM g
(UIw) YPM e

(s,6) Buipeay

a|Buy uonejoy ul abuey) (jeuueyn Yoeouddy Jnoyiim pue yym) sbuipesy | uoje.s|aooy




(0T 40 61 198ys) sBuipeas g uoneIs@ody ‘sQ| a.nbiyg

(seasfiaqg) uonisod

Nl
Sl
(xew) Jpoyym. - @ - - L-
(xew) ypm- - m - -

(OAV) LNOHLIM —X%— §0-
(OAY) HLIM —%—| 4 Sh-52 v ogfe-
(U1W) INOYNM et S X0 3

(UIW) YIM e Q
...... g0 <=
M e Tl
...................... o7 m
..................................................... T61
F uuuuuuuuuuuu -®----
r4

8|Buy uonejoy ul ebuey) (jsuuey) yoeoiddy Jnoyym pue yjim) sbuipesy Z UOIEIS|82Y




(0T J0 Og 199yg) sbuipeas ¢ uoieIBRIDY ‘10| 94nBiy

(seaiba) uonisog

G-
4. _‘..
(xew) noypm. - @ - -
(xew) yym- - = - -

(OAVY) LNOHLIM —X— T 60 -
(OAV) HUM —%—| ol Sv-52 ogz- 2
(UIW) INOYIM g X— X X0 5

(UIW) YIM e P
X0}

-

8|Buy uonejoy ul abuey) (jsuueyn yoeoliddy jJnoypm pue ym) g uoljeJaleooy




(01 J0 | 1eays) sbuipeas puej 1yeys ‘e °"g# 189S 18931 10} UOSLIRAWOD elEp UleWOop-awWi] ‘|| 8inbi4

(xew) noyum.- - @ - -

(Xew) ypm- - = - - (seaibaq) uotlisod
(OAY) LNOHLIM —X— 1| 09 0S ob (1] (114 ol 0 oL-
(OAV) HLIM —%— " “ | “ “ 6
(UIw) INOYUM e
(Uw) YIM T¢
TV

(sq) Buipeay

G'9/2="3'W'L '66Z="3 d (19uuey yoeoiddy Jnoyim pue uyjm) sbuipesy peo yeus




(0L 40 ¢ 199yg) sBuipeas abuly [eonsen by “q| | 2inbiy

(seaubaq) uonisod
09 0s (014 o¢ 14 ol 0 0lL-

! } [l | I}
¥ ¥ T i Ll

(xew) noyym- - @ - -
(xew) yym- - = - -

(OAV) LNOHLIM —>%—
(OAV) HLIM —%—
(LIw) INOYIM eip—ee
(Uiw) YPM —e—

(sqp) buipeay

- €

.......... . T9°€

4y
| 4

S'9.Z2="4'M'1 662="3'd (I]auuey) yoeoiddy Jnoyym pue yjim) sbuipeay sbuIH [ESIOA/Y




{0l j0 £ 190Yyg) sbuipeal abuly jeluozioy EmE *01 | 94nbl4

(sealboaq) uoisod

(xew) noypm- - @ - -
(xew) yym. - = - -

(9AY) LNOHLIM —%—
(OAY) HLIM —%—
(UIw) NOUNM coifpomme
(UIW)  YIM e

(sar) buipeay

G'9/Z="TM'L 66Z="3'd (leuueyd yoeoiddy jnouim pue ujm) sbuipesy [ejuozHoH/




(01 j0 ¥ 188Yyg) sBuipea. abuyy |eonsan Yo 'pL | 2inbiy

(xew) noyym- - @ - -

(xew) yum- - = - -

(®AY) LNOHLIM —%—] 09 0S 1014 0¢ 0c 0l
(OAY) HLIM —%— n n “ “ “

(uIw) NOYNIM g

(UIw) YIM e

(seaibaq) uonisod

o
o
)

(sqp) Buipeay

Cdr
4

S'9/2="3'M'L '662="3'd (jsuuey9 yoeoiddy jnoyym pue yym) sbuipesy ebulH [ediep/T




(Ol 10 g 188ug) sbuipeas abuly jeonJan a7 "o | ainbiy

(xew) noyym. - @ - -
(xew) ypm. - m - - (seaibaq) uonisod

(DAY) LNOHLIM —X—
(DAVY) HLIM —%—
(utw) NOYIM —apee
(MW) UM e

©
N

(sq)) buipeay

G'9/2="FT'M'1 "66Z="3 d (|suuey) yoeoiddy jnoyym pue ypm) sbuipeey abulH |ejuozuoH/]




(01 j0 9 108yg) sBuipeay ainssesd wealysdn ‘4| 8inbig

(seauboq) uonsod

(xew) noyym- - @ - -
(xew) yum.- - m - -

(OAY) LNOHLIM —%—
(OAVY) HLIM —%—
(UIW) INOYHM et
(Uw) YM e—g—e

S§'9L2="F'M'L '662="3'd (j]ouuey) yoeoiddy Jnoyym pue yjm) sbuipesy sinssaid S/n

0s

oy

Py
2
-- -.-nn&anlu-unnnu" ---------- T - 5
R T 4 E
ll £l
4 - 3
=
N
(®]
4 ml ~
4 Nl
4 —.l
0e 0e ol ! il
“ “ “ o




(0l jo /£ 190yg) sbBuipeal ainssald weasisumoq By ainbig

(seaifiaq) uonsod

(xew) noypm- - @ - -
(xew) yum- - m - -

(DAVY) LNOHLIM —%—
(DAVY) HLIM —%—
(uiw) INOYUM e
(uw) Yim ——e—

(ozy un) Buipesy

G'9/2="3'M'L '662="3"d (j]suuey9 yoeo.iddy noyym pue yjim) sbuipesy ainssaid s/Q




(0l 40 g 199yg) sBuipeas | uonela|addy ‘Y| | ainbiy

(seaibaq) uonisod

oN

(Xew) JNoyym- - @ - -
(xew) yum- - = - -

(DAV) LNOHLIM —%—
(OAV) HLIM —%—
(uiw) INOYIM coemipomm
(W) YIM e

=)
(s,6) Buipeay

G'9/Z="3'M'L "662="3"d (]suuey yoeoiddy Inoyjm pue Ujim) | Uohe.s|sody




(01 40 6 199Yg) sbBujpeas g UONeIB|900Y °I| | 8inBi4

(saa1baq) uoiisod

<

(xew) Jnoypm.- - @ - -
(xew) yum- - m - -

(DAY) LNOH.LIM —X%—
(DAV) HLIM —%—
(U1W) NOUIM g
(W) YPM e

=)
(s,b) Buipeay

S'9L2="3' ML "662="3'd (Isuuey) yoeoiddy Jnoyym pue ujm) Z UoHeIS|eoY




{0l J0 0L 1e8Yyg) sbBuipeas ¢ uoness|adoy ‘[ einbiy

(saaibaQ) uonisod

(xew) noym- - @ - -
(xew) ypm. - = - -

(D9AY) LNOHLIM —X—
(DAY) HLIM —%—
() INOYIM e
(uw) YyIm —e—

(s.6) buipeay

§'9/2="3'M'L ‘662="3'd (j]auuey) yoeoiddy jnoyim pue yym) sbuipesy ¢ Uoijela|easy




(0L Jo | 198Yg) sBuipeas peo| Jeys "B "p# 10S 1S9} 10} UosLRdWOD BIRP UlBWOP-aWl] ‘Z| 84nbiy

(saaibaq) uomisod

09 0s oy 0¢ 0c ol 0 0=

(xew) jnoyym- - @ - - } f } f “ 0
(xew) ym- - = - -

(9AVY) LNOH.LIM —%—
(OAV) HLIM —%—
(U1W) NOYNM cemtpee

(UIW) YIM e

(sqy) buipesy

ol
¥

§'982="3'M'L §'962="3'd (|ouueyd yoeoiddy Jnouum pue Lym) sbuipesy peo yeys




(0L 40 g 198ysg) sBuipess abuly earion WBIY ‘gg L @anbi4

(ssaiba() uonisod

(xew) noyym. - @ - -
(xew) yum. - m - -

(9AY) LNOHLIM —%—
(OAV) HLIM —X%—
(Uiw) NOYIM ot

(Ww) Yim —e—

Vold
)

G'G82="3'M’"L §'962="3 d (jeuuey9 yoeoiddy jnoyum pue ynm) sbuipesy ebuIH |ESIHOA/Y

(sap) buipeay




{01 Jo ¢ 198yg) sbBuipesas abuly |eluozuoy Wby ‘oz ainbiy

(seaubaq) uonisod

(xew) Jnoypm- - @ - -
(xew) yum- - = - -

(OAY) LNOHLIM —%—
(OAY) HLIM —%—
(UI) INOYIM g
(WW) YIM e

(sqy) Buipeay

G'G8C="aAM'L
'§'96¢="3'd (j]suuey) yoeo.ddy Jnoynm pue yym) sbuipesy ebuIH [BIUOZIIOH/Y




(0L 30 ¥ 108yg) sbuipeas sbuly jeontaa 387 "pzl 8inbiy

(xew) woyum. - @ - -
(xew) ypm- - = - -

(OAVY) LNOHLIM —X— > 01~
(OAY) HLIM —%— f
(Utw) INOYIM e
(ww) YM —e

(seaibaQ) uoiysod

(sqy) buipeay

©
o

§'982="3'M'L G'96Z="3"d (|suuey) yoeoiddy jnoyum pue yym) sbuipesy abuiH |eoiep/




(0l Jo g 100yg) sBuipeals abuly |eluoziioy 1407 -ag| ainbi4

(xew) jnoyym- - @ - -
(xew) yym. - m - - (seaubaq) uonisod

(DAVY) LNOHLIM —X—
(DAVY) HLIM —%—
(urw) INOYYIM g
(W) UM g

(sqp) Buipesy

G'982="IM'L
'§'962="3'd (jsuuey yoeoiddy noyym pue ypm) sbuipesy abuiH [EJUOZLIOH/T




(0L J0 9 199Yg) sbuipeas ainssaid wessisdn ‘3z | @inbi4

(seasbaq) uoiysod

(xew) noyum. - @ - -
(xew) ym. - m - -
(DAY) LNOHLIM —x—

(OAV) HLIM —X— &
(UILL) INOLIM e g
(UIW) YIM g 3
\Wl.
p
N
S
- vl
1. Nl
09 05 or 0¢ 0z 0l $ o}

G'98C="3'M'L .§'962="3'd (Isuueyd yoeoiddy 1noyym pue yym) sbuipesy ainsseid S/




(01 Jo £ 188Yg) sbuipeas ainssald wessisumoq -6z ainbi4

(seauBaq) uonisod

(xew) yoyym- - @ - -
(xew) yum- - = - -

(9AVY) LNOHLIM —X—
(OAVY) HLIM —%—
(UIW) INOYIM et
(UIW) UM e

(ozy w) Buipeay

§'G82="3'M'L '§'96Z="3"d (jeuueyd yoeoiddy Jnoyym pue yym) sbuipesy ainssald S/q




{01 Jo 8 1e8yg) sBuipeas | uOHERIB|8IDY

‘Yz | aunbiy

(xew) ynoyym- - @ - -
(xew) ypm- - = - -

(OAY) LNOHLIM —X%—
(OAY) HLIM —X%—
(uw) INOYIM g
() YIM e

(saausbaq) uonisod

$2
4. Nl
4+ m.—‘l
4 FI
-4 m.CI
9 05 oY 0g 0z 0L
% % _ X==5% “ n
.......... : R T
.......... . 3 - g0
ll:l..‘ :‘l‘c|l
"0 |||c- ||—\
L + g1
.
Z

=]
(s.6) buipeay

G'982="3'M'L 'G'962="3'd (|auuey) yoeoiddy Jnoyym pue yjim) | Uoiels|eody




(0L 10 | 188YS) peO| }jeYS "B '€# 19S 1581 Joj sapniubew ssuodsas jo uonngquisiq ‘g1 8inbiq

() weus
8z 81 00-2% S6Z°9
. : : —— 000
» i -
B 40'6000T
o 1 z
| . c
3
L . o
®
3 - il
- \ Jo 00002 o
" | - -
L i . ]
O
B 4 o
<
- - -
| S
» J0°0000€ @
i 2
o 3]
- (seozBep (9)200L2TZ09¢L-~CUY -1 ﬂ
- {senzbep 0S5)900LP0Z0I $Z-REATUD 7
- {esozbep se)sS00L3610982-2010 @ -
- (esazfep 22)V00OLISTONII-CIRADEK ﬂw - 0’o000¥
- N {weeabep 2-)Z00L991094Z-NOWIL _* -
L 1 1 ) ] i 1 ] 1 N 3 1 Joevory




{01 40 Z 198Yg) abuiy |eonuan by ‘qgl 8inbiy

oo0-z 000°T 00t0 0
T e T T T T T T 00" 0
s 4
/= \
/ R
7/
Jo 00001
N, Z
<
. 3
<2
4 ®
e
]
Jo 00002 ey
E o
0
-1 (2]
e
~ -
A
- ®
. =]
Jo-oooce 3
(seea5ep03) LOOLITZOS$2-aRY - %
(e0e268P05) 900430209 ¢X-NANUD 1
(500358006) G00LYETOS §T-XDIT ]
(#08x50PLZ)I 00492109 FI-RINADOYH E
(seoIBapzZ-)Z00LT9T 08 #5-MOVWTR -{ ¢ coooy
L L 1l r s 1 N 1 4 0 LPEXY




(0l 0 € 183ys) 8buyy [euozioy Jybly "og| ainbiy

(q) IONIH Z4OHM

(11234} 600" t- L1138 3 000°€- zes v-
U ¥ ¥ T T T T L4 T T T /- 000

- z
c
3
(=3
. 0°0000Z o
~
) o
- -
o
o
- -1 o
e
=
-
N B @
t-Bep09) 200L212Z09 423~ w
o {*BepP0s)200L90209$3-RAAUD +{o-oooay m
(- Bepog) Go0LI6 L0 $I-NONG
- -
(- 6oPLTI ¥OOLINION SI-VINADYN
L (- bepz-~)200L39T094I-ADWIL ]
X 1 1 H A 1 ] 1 1 X X IS T NN BN | X t i, I} Il L L Il D°"92Z615




(0L 40 ¥ 199yg) abuly [ediliaA 1o "pEL 9inBiy

(a) 3oNIH 183NN

000" ¢0C" T

$9%0°0

{-Bopya) L0OLYTZOP$L-aRY
{"BaP05)900L%02094 - NATHD

{ 5epoc) 500LY6 10341 ~201Q
(-6oRLZ)FOOLIRLDP FA-VIRIOUN

(-Bepz-)zooL29T1094I~MOVIK

¥ goto

000002

4o0"0000Y

A 0'eeZYS

S3JU3LUNIJ0 0 1dqunnN




{0l 40 g 198ys) abuyy jeruoziioy Yoy ‘ag| 2inbBiy

(a) IONIH ZH0HN
_n:e.o 000$ "0~ 000 t- ’ 060G 1- €612~
N— — s 60°o
| S~ = 7

H 4

i
L , N \ } -4
R H | : 40 0006t
i || ]

I ;
3 ; f .
L |

u i i -
R AR 1
L | _ ‘\ 40-o00co02
= h. Nm -4
B w (‘Sepos) Lo0L3120995~aqd -
ﬁ {-59P05)9006L202094I-RAJUD ]
- [-68pPDEISO0LIGTOP#L-HOTE
- (- BePLZ) FOOLYPIOS$I~VINTDWR - 0 O00OE
- | (- BepZ-)Zo0L29TO9#I-NO¥IE ]
q ), 1 . i X I i i i i i} i 1 1 1 i 1 3 Il LG.UOI'Q

S$30UPJIND00 0 Jaquny




(01 30 9 1994S) (¥6£°0+) ainssaid weansdn ‘igl 8inbi4

(1sd) IUNSSTUC S/N
zzLT 0~ 00ST 0~ 000z 0~ 00§20~ LELT 0=
T T J T T T I L

TR .g

s 4
X Jo-conot =
<
| b 3
&
l- - [1]
2
L ‘ 4 o
i [y 4 -
/ . o
i | “ Jo-o000z 2
/ ! o
. C_ 4 e
s
- - -
®
o (" Bep29) Lo0LYIZO9 $5-ONY - M
o (- 5oP0S) $00L30T09 #X-UARD b o

- (- 8ep0c) 500496109 #5-30TQ - 900000
= { BopLZ} FOOLIETOIRT-EINIOUN -
- (-Bepz-) Z00LYP 10 BT -RONTE b
ﬁ 3 1 3 ) 1 1 " (1 i 1 i 1 T 0°‘800LE




(Ol 40 £ 1994g) (£90%°Q+) @inssald weannsumoq ‘Bg| einbiq

(isd) Junssayd s/a
LTGZ 0~ 000Y " 0- 0005° 0~ €065 0~
T T _—v T T T ¥ T 00" 0
|
- m -
i
. p
z
c
- BN T} 3
o
| o
L _ 4 -
M Q
by
- L -4
i [=}
i [2]
- { . o
| c
ﬁ il
N | Jo o000y >
i {-69009) LDOLETZOS #T- OB %
|
O
- ‘ (‘6ep0g)900L2020942-KETD - o
w
i | (*5epoE) G0OLYGTO J2~AaTH
L i .
P {-BepiLZ) $00L30T094I-YINIOWN
w {-5epz-) 200LY9T09$3~-ADVIE
2 1 i L A Il 1 i 4 L 1 L i 1 1 ) 1 0 SP568




(Ol 40 8 198yg) | uoneIs|EodY 'Yg| aInbiy

(Zwasru) LoV

$0° 985 000 00 00¥- ST 209~
T T T L = o ¥ T H T oo'o
. -
-~ -
- h z
]
| ~4 0 o000z &
@
i 3
- ] [+
-
- ~ [
o
o
<
- - -~
~
@
- (- 6%p03) L00LYTZOP #T~aNY -9 o000y a
o
(-68pCS) 900L30209 5 -RAFYD 0
L 4
(-8epaclcooLrero9fa-2ana
B (" BoPLZ) $00LIRT09 45 -VIRADYN .
N (BepZ-)z00L33T0s§2-NOWTH 4
L I A 1 13 1. i 1 H 'l LOo'T0SS




(01 10 6 193US) ¢ uoneIs|EOOY ‘i) 8.nbig

(Zvoes/ut) ZOOVY

IL F6OY co-oos

T ¥ L T T ¥ ¥ T i ¥ T T T T L) T T T
[ N7
 /

00°0OS~ v toZE-
000
4:.393
N 2
_ €
3
- °2
@
- il
ERAXTY T4 o
-
o [+]
a
- L2l
<
B =
. i
40" 0000€ ®
A 3
o
(+58D03) L00L2TZ094T-0TN o
{-BePDSI00LY0Z03 4L~ NIAND
('8ep0C)SCOLIGTOS#Z-TOTL
(-BepL2i vooLIeTIosbL-VINTOWN -] O 00C0F
(-Bepz-)z00L25T04I-AOVIE |
1 t 3 L I t b L. o cLovy




(0L 40 01 198Yg) € uonelIajeddy ‘lg| enbly

a%&:..__v €00V

00 -00Y-

OSTLLS~

T

{-5ep09) L00L2TZ09PZ~aXR
(~BeP05S) 2004202094 -NTAND
{-6oPOE) GOOLISTOY $I~NOTH
("BePLZI YOOLINTOY $Z~VINZOUK
{-Bep2z-) 200499109 §2-XOVTH

i

3

i

09°g

0-0000%

080002

2°0000€

9‘co00F

0 LETEY

S82U844ND00 JO 13QuNN




(6 40 | 188ys) 8buly (eanen 1yBl 0) peoj yeys ‘e -(uoiisod oC-) €# 198 1s9] 01 uosLEdWOD BIEP 4y ‘p| @inbiy

EGIYGIGT VE-1eH-G] TEiygigT FE~2ER-GT £gibgigt PE-2IPH-GT IS:PSiGT FE~IEN-5
¢ o4%T 4K Ly T ofXT +XT: ¢ T1 +¥Z 4XzZ: 9% T +XT +%g: ¢
{z§) KAouenbsag (zH) Aouenbaxg
0001 009 oov 00z 0 0001 (LX) 00¥ ooz 0
Ty J —p—y 90-400°2C L e e e e e e Laas r—— L0~-300"T
I T T T ] At 4/{
2 Jso-d00°1 3 3
. . i) 3 q 390-300"1 x
3 ; = i g
L ] w L i 7
E E * F k *
2 Jv0~300"1 * X uss3B-700LL 4 *
N o N
| N E 3 - . N
T i Pa1-9109% | T
L N L N
3 pwot 3ieyg €0~300"1 m "H'33I9A/Y
bbb 2 leenbd et b a0 | €0-800°2 T T T S S T S S T R S S T T S S Jp0~"00"T
wuntjoeds ojny unrzoeds o3ny
€5:05:61 P6-TeW-G1 TSivsigT PE-IEN~GT ESTRSIGT Y6 -TeW-GT T6:pG:GT PE~TER-GT
v o+X1T +X7: ey T FXT +XT: ¥ € +XT 4+Xz: S¥ T +XT +Xg: 1
(3H) Apuenbexg (zy) Xousnbeuag
0001 009 ooy 00z [/ ooo0t 009 00% 002z 0
T Y e —p gy 0§ 20 * 0 = e e  — 0060°0
yer s 4 3 . .
41 1 ] 00010 o
o
L 4 o
I 3]
L - -~
0001 —-
L 400090 o
17 3
o j } -t
00°0t [s}
N A S
| Jogog o "H'A/¥ ©3 "7 3Ijeys jo orzey . %
ek 4 mmnmm
L TaFeys-*vygon-se 4 Tt ™ -
‘W A/d9-cueyd ey ; jost- >
ST S VS WOV SN SN S S SN YOO W S S T S S A $20° T PRI U SR I o

sousreyon AIwurpIO

uof3youny assuodesx Aouenbsiy




{6 }0 7 198Yg) abuly [eontan 1ybBu 03 jeluoziioy 1ybiyd ‘qy | 8inbiy

YSIYG G T YE~2BW-G1 1SiPGIGT PE-TEW-GT PSIPSIGT PE-IBR-G1 15195181 FE-TBW-GT
Z +¥€ +XL: 1§ T +Rf +X€: L €1 +X7 +X2: 0§ & +XZ +xz: @
{z4) Aousunbexy {zg} &Louesnbaxg
0001 009 oo¥ 002 0 00071 009 1] 32 0
e e e e o R e e Tt feepem LO=F00" 2 Yt T T L0-900°7
. W] _ T
[ h - 4
F 390-300°1 [ ]
L 1 i F §90-200°1 ]
- 4 < <
- 1 (9] 3 %]
s E * L E *
E 3 . - ¥ r *
F jso~300"1 o b UBeI6-200LL \ o
L 5 N 3 350-500"1 N
b s _um_ ] P8I-9109% m
£ ‘g-xon/u pO-E00°1 r THURISA/Y
PR AN SO SO AN VY U N WU S SN TS R VO TS WS NS S $0=300'2 m. o9 e oy e a3 AF0=-F00°'T
unzaoede osny mnxgoeds ojny
PSIYSIGT V6 -ICW~GT TCiPGiGY VE-TeW-G1 £ES'¥S:ST P6-IBW~-GT TS:pGiGT 6 -TBR-ST
v 4+XE +XT: TS 7 +XE +XT: § € +XE +XZ: 6V 1 +X€ +XZ: §
{zg) Aousnbezg {zg) Aousnbsag
0 00071 009 oo¥ 002 0
200~ -50"*
3% P Y AR ER LT Ve A i R
}2o-20"1 =0
[y
Q
(9]
-~
T0-40°7T -
Jo000¥°0 o
o]
] 4 -ty
00+430° 1 o}
] | -
(]
- ‘ura0H/4- uvys  sey 400080 A ggeaocs o
- ‘H'azep/g=-"ueyp- 3oy : h o mo:- v
ol NE YO0 SO VIS SN NS S W S S U0 WOUK ROV U WU SOV SIS W Slbe I o Sl 4 L. 30 W-

aousIIYoD AIvUTpIo

wor3ouny ssuodser Aousnbaxyg




{6 10 £ 188yg) abuly |eo1JaA 1YBL 0] |RONIBA 1487 0¥ | 8inbBi4

|
PGibs Gl vE~2TW-G1 TSiPGiGT YE-IBR-CT PSIPSIGT PE~TCW-GT TGIPgIgT PE-2TR-GT
Z tXb 1¥b: ug T +Xb +XF: TT Y1 +XZ +X2i BS £ +%Z +XT: 01
(zy) Aouenbazg {zg} 4Aouvenbaag
0001 009 ooy 002 0 0001 009 ooV 002 0
- . - .
T Jq; e ..“mo 200°s e e a2 o r——y £L0-200" T
F / {.0-300"1 L W |
L ] 0 F 20-900"T i)
3 E < Z
3 390~200"1 w L wn
* X *
L E * - *
| 4 N o uesIb-z00LL N
C k N 2 $0-300°T N
3 ‘ 3 T T
F G0-300"1 N i PoI-9109Z N
*H33eA/7 X
R N ‘H*3IdA/Y
. N TV S TR SN WY NN SOU S T ORT SOUNE S Y N WU G0~300"'S B oo v s s s w00 5 Jp0-H00°T
unzjoeds eojny uniyoasds ojny
1
FSIVGEGT Y6 -ICW-G1 TGIYGiGT FE-IeW-CT PSIFGIGT PE~TBH-GT TEipSIeY PE-TIEBW~GT
v 4X? +XZ: 9% T +Xy +%¢: 71 € +X? +Xeg: €¢ T +Xb +%7: 6
{zy) Aouenbexg (zg) Aousunbeag
0001 009 132 002 0 00071 009 cov 00z 0
T ey ey 06 20 7 0 = T Ty ey —r—r— € 0=¥0° 2
Al s nvlqs. 7 L E
2 “ - 3] Y
1 3 ; E . o
| o | izo~%0"1 Ie}
. ! (g}
X ] -
X {oo0v 0 | ] o
! TO0-40"'1 >
- : {
b f —
1 - f o)
Jd -
Joo+d0" 1 m
L J0008°0 .
“H 3294/ ueys- EOY ST T SO S S S N T T ) : . : “. ——— wmmmo z
i 1 Jos1- T
‘HU32eA /g~ ueyd 38y moﬁ -
o A bl a4 g0 s 3 d S0 T TS . i 1 .30 a

souUBIBYCL XIWUIPIO

uor3zouny ssuodsex Aousnbaag




(6 40 ¥ 199ysg) 8bBuiy |eoiaA 1ybis 01 jeluoZLIOY 1j8 ‘P L aInbi4

€
LATE AT ve-1en-q1 TSTYSIGY pe~IPR-57 PSS iST TE-IRN-~-GY 16:p6381 vPeE-IPR-G1
o1 %n t¥ai 6% T +¥g 4%5: g1 ST +Xz +Xz: 8§ v +Xz +2Zi T
(zg) Aouenbaxy (zg) Xousnbasxg
00071 009 00v 002 o 0007 009 0o0¥ 0
} el Suney Suat SN SRS BN M B Aad S s Euns RSN ERe ) ﬁ T L0=-300°S L RN SNE n Sas RS e e S R R L T L0-300"T
o i 3 3
: __.W Ya0-m00"1 A |
i | s ]
L ] 3 3
b 4 A - 190~300"1 A
3 3 £ Z
E 3so0-a00"1 7] L J n
* L *
] 7 * 3 us516-200L3 *
+ E N - N
C N 3 $0-200°1 N
: I PeI-9109% I
3 vo0-400°'1 N 2 N
L *HIoH/T - “H'31ea/d
Co b s 1 1 P0~F00"6 E oo aov v a4 30=900"T
unz3oeds oany uniioeds ojzny
T
LR A ER N P6~IVYH-GT CSipPSigT ye-Ien-61 pSi¥eigl FPe-1EN-GT HUER 2R Pea-ITeW-G T
boiXG tX7: 09 7 +XS +X¢: 9T € +XS +¥Z: LS 1T o+¥g +XE: €3
{zy) Aouenbeza {zg) Kousnboxg
0001 009 00y 002 0 00071 009 00¥ 0o0¢ [+]
" Ty 05%07 0~ Tttt £ 0-80" &
) m z0-30' 1 T
I 1
L o]
! 2]
- h . pu
] } 10-30°T1 —
b 4000t 0 it i w fo)
i 3
L E Nl
i ] N -
m 00+30°T o]
- - y -
0
- Jocos o “H*3ISA/Y ©3'H-IOH/T Fo ofaeyd o
“H 20H/q="ueYD"  sOF P W T T S T SO S TR I Y R T T wmmmo.m
r ‘H'aZsp/decueyn- 3o 081~ %
T VIR SHUUE YN S AN WA WUNE VAN SO SN TR SOUN UK TN S W TN S B9+ I ¢ 0 o
POURAIYOD AIVUTPIO uorizouny osuodsax Aousubexyg




(6 10 G 198Ug) 8buly feonsan 1ybl 01 ainssaid weaiisdn ‘eyl ainbi4

€
RSN ANRES YE-~AVH-G [ AR FE-JTeRN-CY ST FSiIGY PE-TER-8T BASRE A
Z LY T +¥X& +Xe! £7 LT +XZT +Xg: 99 @
(24} ARouesnbaxg (zg) Aouanbsag
00071 009 coF 00z .0 0001 009 00v 002 0
0T~400°Ss 0-900° T
wl1|.l_..‘1|~ ™ L R LA A A s St T ;ﬁ - &
3 160-300°1 ] ém ]
4y
[ ) F J920~200"1 A
E E < g
3 280-900°T 0 L 4 ;)
* N 4 *
t 1 * r b *
X | N X u223b-200LL k N
1 ; N 3 $0-200"1 Y
3 ; I PBI-91091 I
E / LO-900"T ~N L N
L rg8¥823s/n [
A k X *HTazsA/N
oot b bt g g a3 1 L0-E00°S E £y vy vy s 3 3P0=H00"'T
wunzzoede oany wnxjoeds ozny
T
FRHE SR | ve-ItW-G1 TGIPEIGT e -~TeW-GT EA I AN | VE-TER-GT EEPSIGT PE-IEN-GT
bo4Xu +XZ: 89 7 +¥6 +Xg: w1 € +X6 +X2: g@ T +Xe +X¢:i 12
{(3H) Aousnbeazg (zg) Aousnbaxg
0003 009 oo ] 00071 009 oo¥ ooe 0
- ey 0G 20" 0~ €0-30"1
t ¢
, M
L - ap g
i . ] co=~30°1 ~
[}
N 4000%’QC v
7]
+ k c
10-~30"'Y -
- L [
A ‘8&§8145/n-ueyd-eey 0008° 0 "H*3ISA/Y ©31°E88135/0 FO ofF3ey
7 E PO Y ST TPV SO U SO SN SO SO TR YT S S A mmﬁmo.ﬂ
ﬁ TH'3IISA/g-uRyD T Fey E 9
A =
O YRR ST VAR WS YU YUY SU SO JRNET YN W MO SRS M ST WO M0 I -2+ R P
sousxe®yod AIPUTPIO morjzouny ssuodsgesa Aousnbaxyg




(6 40 9 1984g) abuly [eonIaA 1B 01 ainssaid wealisumoq ‘i | 8inbiy

GLIEG G VE-IBRW -G TSIPGIGT PE-IEN-G1 SEiPGIGT PE~IEW-GT 7SiESIeT PE-IBWN-GT
T +X01 +¥CT: o7 81 +XZ +XT: o6 L 4X7 +Xz: 9t
{2H) &ousunbaag
002 [} 0001 009 (1} 002 ]
P ey ey —r— 80 =200 " T R ae e L0~200"1
.sq;
. g -
o 1 o M 3
o . w E
F LO-300°1 ) - q 190-800"1 A
< z
r T n ] i 7
L E * | I ®
r ] * o us21B6-200L4 iy *
A 3 N - k N
3 3 E :
E J90-300"1 S 3 . dso-g00"1 A
T P 91091 A T
. N N N
L ‘e#s®aad g/a N ‘Hey3eA/d
T S A _\rmmoxuoo.ﬁ R S S 190-800"1
unzzoeds ozny mnxigzoads o3ny
SSEIVGIET P6-ICR-GT 7StpSrgT 96 -IBH-GT SEiFGIST P6-IFH-GT £S1PTiET PE-ITWN-CT
v 4X01 +Xg: ZL 7 +%01 +%2: §% € +X0T +XZ: 69 1 +X01 +%z: G%
{zH) Aousnbexg {zu) Aousnbesag
0001 009 00¥ 002 0001 009 00¢ 00¢ 0
r—r— T 0520° 0~ T 11—y ¥ 0~ %0 §
A
H'A/Y ©3°8€3345/q 30 oFawy €0~80"T
N
_w .U
i A -~
co=-30"1 1]
Jooov-o %]
{ 14
b c
-
1 10-30"1 ]
1 *E881d §/Q-'ueyp-sey 100080
PR S mm..uo.m
. — €=
‘H'A/d~°ueyd- 3oy Moﬁ- %
RSN YT SN VU S WU WK VY VIOUE TOUF WU VRN S SO W 1 1gz0° 1 L V] o

souexeyoo AIevutpio

uor3ouny esuodsax Aouanbesy




(6 40 £ 198USg) 8Buly |eonJaA 1B 01 | uones|esdy ‘B | 8inBig

€
GEIPGIGT VE-TIRH-G1 EEIVGIET FE-TEW-GT [X-RE2-RE-R FGE~ICW-GT 7Si¥SiGT PE-TRW-GT
2orz11 $X11: go T +¥XTT +XT1: 7€ 61 +XT +XZ: viL 2 +XZ 4%z Of
(zH) Aousunbsag {(zH) Aouesnbazyg
o000t 009 o0¥ ooc 4] 006071 o009 00% 00¢ [}
_— . — €0~E0°2 LO~H00'T
] [ 3
3 i 1
? fzo-30"1 [ ]
X If ! ] o i J90-m00"1 ]
! | ,0 I 4 <
I ‘ : . w - 1 n
3 \y * - 1 *
3 3 to-a0"1 * [ 1 *
N N g usvxbe-z00L L 3 N
L W 3 Jso-g00°1 W
- DX -
i ~N | P 91091 5
L 3
100y do00+m0°1 [ THT3IBA/Y
BTN DURE VRS YWOURE THRUUR S FHURC S S WU ST SO0 SO S S MY A SO 00+30' 2 E o a0 v g g g A PO=H00"T
unzzoede oqny wnzjvads ojny
T
GEIPGIGT V6 -TER-GT £S'¥5iGT PE~TEWN-GT SSIPSIET PE~IRM~GT FA-SR T-RN- 1 ¥6-IEPW-G 1
b oAXIT 1X2: 9L 7 +¥T1 +¥2: ©¢ € +X171 +X2! €L T O+XTT +¥E: 67
(2y) Aousnbeag {(zyg) Aousnbeag
002 oo?r 0 0001 009 ooy 00T 0
— r—r— 06200~ Tt ——7—— 000" %
) *H'3I®Aa/9 ©3 1'OOY JO OF3¥H
E >
Jo0 01 o
[}
i J o
i 400090 ]
i 00°001 =
L E o]
e
r 1 —
| i o)
00°000T 3
. 400080
et " 000¢C
1o0¥="ueyYd 9oy |/ T 88200t
“H*33eA M- ueYD- 3oy 08T~ M
b b3 by L 1 I SZ0 T T T T T T I 1 ) a
sousIeyoo Aavutpao uofayouny ssuodsax Aouenbaxg




(6 0 8 193Yg) abuiy |ednsaA 1yBl1 0] Z uoneIe|BDOY ‘Up| BInbig

2R P~ TEN-G 1 €S P16

AT TRETE 6L 1 +¥Z1 +¥gi:

{z4) Aousnbaag

000t 009 oov 002

A N/ L
/2 . vaéw&

T TITTT Y TS

LLARE 38 o)

b tXd1 +Xe: 09 2 +XTY

{3y} Aousnbexg
009 00% 002

w0
el

z'oY-"ueyy- ey
‘HrA/¥~-"UwYS° 3oy

TN YR YRR TRVROY NN WU TS JUURE SUU ST TS TR JY PR S TN

—

scusxeyon Xawugrpxo

€
SeibEiGT Pe~212H~-G1T ESIFGIETY be-2reR-~g71
0C +XT +X2: 8¢ € +XT +XT: ¥E
(zg} ZXousnbeaxg
0001 009 ooYy 002 0
T T T T T T T T T T, L T T T FQINOO—.H
~T 7 7Y éasﬂ
L hf k.
N i g
m __ 3
P £ j20-900°1 Y]
< Z
(9] I - %]
* - E *
* L vesab-z I *
) e 00L N
N E Je0-200"1 D
I P8I-9109L I
N L N
L ‘B'3Iz9A/Y
E Loy g a1 1 I F0-900"1T
wnzjoeds ozny
T
SGIFGIGT P6-IFH-G1 ES+ PSS GT YE-1®R-CQT
€ +¥Z1 +R2: Ll T +¥Z1 +Xgi €€
(zyg) Lousnbexyg
0001 009 [oReh 4 002
L B Bt S S et St B A e e
3 *H'A/Y ©3Z°°¢ 30 ofawy
A >
l } O
- 0
£ f o
| 00°00T -
1]
A\ -
i ﬁ ]
L -
E 00°000T -
[o]
B 3
- L “. PR R R A f. PRSI ) wmnmoom
081~ X
T
¢ o
uct3zouny assuodgsx Aousnbeay




(6 10 6 199yg) abuyy jeoniaa bl 01 £ UORISIBDDY “Ify| 2inbi4

S4LIPGIGT PE~TIRW~G 1 €GPS §6-JTR-CT §EibSigT FE-IBR-ST £S:PS:CT PE-IPR-G 1
7 4AEL 1HN1: £3 T +XE€T +XET: &€ Tz +Xg +Xz: 28 01 +X7 +Xz: BE
(z4) Aouenbexy (zy} Aouenbsxg
0007 009 0o 00¢ 0 0007T 009 00% 002 0
T nl T T T T Al T T T T T T Al T T T ‘Dlmonm LS T L) L) T Al v T T L T T T g T T H.o.lmoo-.ﬂ
E E B H&e
3 £ ooy 1€0-30°1 5 W 5
] A - 20-200"1 |
E < g
jzo-20"1 ) - wn
A\ * L *
f | i * m us31b-z00LY *
- ,f/‘ ) v N - N
. o SRNY N 3 PoI-9T09L $0-300°1 N
E Ay i f\{ T I
E y \ Yyt1o-40'1 N L N
s -
L / 1 L ‘H'RIBA/Y
e L ey e a3 1 T0~H00S P N R E S W A S A ) Jeyo-900"1
unxaocedeg oany wnzjosds ojny
GGIVEIGT PE-ICH-GT ESIPSiGT FE-IBR-GT GSiRSIGT PG-TCH-GT ESiIPSIGT FE-IPW-CT
v +XET +X2: ve 7 +XE€T <XT: OF € +¥€1 +Xz: 18 T +¥ET +%¢: L€
(zH) Aouenbexg {2zg) Aousnbeoxg
0001 009 00y 002 [ 000T 009 oov 002 0
Ty 05200~ T 11—y 000§
. ' E *H*A/2 ©3 ¢£*oY 30 or3ey |{Moo'o1
4 d % 0O
. \ , 0
1 [v]
« 007001 -
000V "0 o
! H ~
§ Q
x te
] : 00°000T -
L [e]
3
y 0oo0g-o0
r ‘oy-‘uweyd-sew ' W . .
€ : 88¢9008
*H'A/¥-tURYD FOU ,Emof- %
b b ety a2 16T Ho o

ousIeYoo AIxwuyrpxo

uoT3ouny 9sucdsesxr Lousnbeay




(6 40 | 199ys) abuly |2o1IeA 1B 01 peo| eys ‘e

‘(uoitsod ,/¢) £# 195 159] 10} uosueduwiod elep J44 ,.mP 2.nb)4

vooLL 81091 y00LE 9109%
S S Y T +XT +%¥1:¢ ¢ 1 +Xz +Xz: eV T +%T vR7: &
{zH) Aouenbeagj (zg) Aouonbesag
0001 009 o0V 00¢ 0 0001 009 o0y 002 0
e e 1 ryy 20-300°S B e A s S v 90-8060°2
“ ol LN . i
F i (i FS0-H00"T - )
I . / ] F jso-300°1
n _ J A - A
3 e = i 7
E i {3 ro-g00-1 7] L wn
ﬁ * m *
- 4 * E . *
: E 0-3 1
b N v oo N
[ N i N
s i T | I
3 €0-E00"1 N L N
[ 2 £0-900"1
Gl bbb b 0 b e 3 ) 1 E0-F00°S P TR SRR TS TS SO WY YN VRN WY YUY AU S TR VT SN S T 1 €0-300°2
peoq 3Feys *H°3I8A/Y
wnzioeds oany unzzoeds o3ny
pOOLT 8109 POOLL 9T09L
[iR4 T 4T +¥E: ¥ € +¥T 4+X2! 6% T +XT +Xzi 1
(zH) XAouenbexg {zy8) Aousnbasag
009 00% 0 00071 009 009 002 1]
T - 0620° 0~ T ———7—7—1T—r—— 00%0 ' 0
. 3 9]
E o
3000170 a
—
j 1 -~
60090 h_ ~
000'T o
. e 2
5 ,,.\n o}
I m ~
300°01 -
[ 00080 PR T S T S VY S S T . bl ), ‘02 "
" T 89c? ~
i . r_ 081~ i
Y=~y ] -
Cde e g b a0 o g s a0 162001 ol g .% Seid 0 o

‘IAFYS~-* D EEY "H'A/¥-"D'3Fey
espuexsyoo Aavutpxo

! P
*H*'3I9A/W ©3 ‘r1ajeqs Fo oF3ey
uot3ouny wsuodssx Aouenbeag




{6 10 7 193ysg) abuly jeontaa 1ybu o1 jeluozuoy Wby "qg| ainbiy

POOLE 81094 YOOLE 8109
7 ovHE +XEP LG T O4XE A%%: 4 €1 +XZ +XZ' 9% T +¥¢ %%zt oz
{zy) AXAouwenbeay {zg) Aouanbaxga
0001 009 [X:R4 002 Q 0001 009 00V
20-800°2 20-900"2
I e e e e e 7/ T T .
L Wb : 3
: $0-300°1 ; G0-300°1T
L X S )
L < L Z
- wn - wn
3 * L *
E p0-200" * E - ‘1 *
E N ¥0-800 N
N N L N
i I A T
X N [ N
3 I : .
E F€0-300"'1 E Jmolﬂoc.ﬂ
(U RN MO TS TR S SN TR Y VU SO ST NN S SHUY SOV R N B €0~200"2 AR Y RN YR SEUAN SRS NN VO VN TR NS DY AU R WY SUUN IO DUy €0-300"2
‘H’IoH/¥ ‘H'33IOA/NW
wnxgoede oany wniyoeds ojny
YOOLL 21093 pooLT 21091
b YXE 1XZ: 2§ T ¥XE +XC: 8§ £ +XE +XT: 6% T +X€ +%2: §
{zy) Aouenbexg {zyg) Aouenbasag
poot 008 [¢203] 002 [} 0001 009 o0op 002 0
71— 0§20 0~ g e £ 0 -840 " T
i Y ] ]
_ VLI 1 E 0
1 ¢ / jzo-E0°T 4
) *_ ! _ i I
"W _ k ” [e)
i - =
| jo00v-0 ] .
410~80"1 T
Vo ;
d 1
i J b —~
I A Joo+m0°1 o
L 0008 " ~—
1 oos-o PR T S S R ST W T S S i SN T ﬁ& mwmmo.m
X TN —— ™3 . -
l B M
SN YO T ST YU SN YONE T VT YUU VIOOY YIS TN S WSS TN Wb - ¥ -3 1 R | " POV $ulW i o P \ETPUR ¢ NS ) a
*H'H/¥=-'0'%0Y "H'A/H-'D"33% *H*RISA/Y O3 H IOH/W Fo oFjed

Pouezeyoo AIveuypao

uotzouny @suodess Apusabasay




(6 40 € 199ysg) abuly |eo1aA 1yBIL 01 j2O11I9A 1B 0G| aInbig

y00LL 8109% VOOLL 8109
zZ +XV 1Xp: 4§ 1 ETEER ! TY +XZ +X¢: 9F T X7 +KT: %
(zH) Aouenbexy (zH} Aousubaag
0001 009 oo¥ 002z 0 0001 009 oov 00z ]
LU SN S S RO S B e A A e B 90-800°¢ T T T T LEBAED Jan hat s .‘ 20-300°2
2 Ygo-m00"1 3 S0~300°T
L H A - A
. t < L <
- ] - wn
E * L *
3 . * C . *
E P0~30 1 9 y0-300°'71
0 N N
R N L N
) ] I I I
L ™ L N
€0-200"1 E jeo-a00-1
YR S T WA TS YUY NN RN TR S WU VU ROV N S ST €0-200"'2 L4 b0 s g g s s u oy JE0-H00'2
‘H'3IZISA/T ‘HT3I8A/N
wunxjoade ozny wnzioads ojny
Y00LL 8T09% POOLE 8T09&
v iX? +XC: 9§ z YXzi ozt € +Xv +HZ: €85 1 4Xp +X2: &
{2y} Lousenbaxgy {zy) Aouenbasag
0001 009 00¥% 002 0 009 00%
08200~ E0-30'C
-
N
) Z0-30°1 <
1)
E -5
~t
Jooov-o » .
10-30°1 T
: .
- 1 ~~
i i 00+d0° 1 o
L 40 . ~
008'0 ggsao
I ] 081~ Y
S ST S R T W Y YO T ST dezo°1 A X A 0 w.
H'A/T-"D'8°H "H'A/9~'D"3Fa" “H°33I9A/M 03 ‘H-3IISA/T O of3eY

souezeyqoo Xawuyipao

uoy3ouny esuodssx Asuanbsag




(6 10 ¥ 1@ayg) abuiy |eo1LiaA 4B 01 jeluOZIIOY 1A PGl a.nbiy

€
vOOLL 8109L v0OLL 8109
? 4%G +x5° 6% T O4XG F¥G: G T1 4Xz +X7Z: 9F T +¥Xg +%Xz: %
{(zy4) AKAouaubexg (zy) Aousnbaaxg
0001 009 00b 002 o 0001 co9 00¢ 0
e _‘.xé. oy 90-200°2 s e 90-900'2
- \ 1 E - -
E M 7Fd f 3 r 1
3 nE E 3
3 ,M% {so0-d00"1 F Amo-moo.ﬂ
! iR 3 s Py
L ' < L <
! U ! h
o i * s *
: . * £ . *
: BO-H00"1 E v0-300"1
N N
1 N L N
A I I T
X ] N L N
3 dco-m00"1 E €0-200°1
Loty s Yeo~g00"2 P T S S S Y S S R S R ST WY ST €0-T00°'2
‘H IOH/T I EEELYVE
unz3oeds ozny nnijoeds ogzny
1
POOLT 8T09% vOOLL 21091
v o4XS +Xc: 09 z +XG +¥Z: 91 € +XS t¥Zi LG T +XE 4XEg: €1
{zy4) Aouenbexg {zg) Aousnbesag
0001 009 00¥ 0001 009 oov 002 0
—— 06200~ L EQ-F0'§
z0~30"1
¥ f r
X ) N
| X
L oIl o}
| 10-30°1 =
| 00070 .
A | | T
P i
i / ws : 00+d0" T -~
A F i i .
o
L 10008 0 ~—
0008 ggt3o0s
! ) 081~ v
] o
b o e a1 36200 T o o
‘H'H/T-'D'soy

CH A/¥="D2"309%

eousIayoo KIwuipio

*H'3I8A/Y o3

.N.HOE\Q 3o ot3ey

voy3ouny esucdeex Louonbeay




(6 40 G 188Yg) 8buiy jeoiliaA 1ybi 0} aunssaid weaysdn ‘ag| s8inbiy

1
$00LL 91091 Y0OLL 81091
TOAVE VKET 4w TO+XEé FXED £F LT +¥Z +XZT: 9@ @ +X7 +X2: 7¢
{zy} Aousnbeay i {zy) Xousnbaag
0001 009 00¥ [Ja 4 0 000t 009 ooy ooe ]
e 60~300°T . . " 90~8200"¢
VU - 7/41 T T
[ ot E 3
: %&2 I 350-800"1
F 80-200"1 ] L 0
< 9 =
I 92] o n
- “ 4 #* L *
[ 4 * £ - . %
£ i N F ¥0-500"1 N
3 diLo-m00"1 N L N
X | I
s N i N
[ i E wno-moo.ﬂ
o oo e Y e0-m00"T e ey lE0-T00"2
t88923 §/n ‘Hraxea/N
unzaoeds oany wunxjzosds ozny
1
vooLL 81091 P00LL 81093
Voi%e 4Xe: 89 ¢ +X6 +%T: bz € +X6 +Xz! S9 To+XE +Xz: 1T
(zH) Xouenbexg {zy3) Aouenboxg
0001 009 00¥% 0o0¢e [}
0§20° 0= [T Tty 0 ~20°§
F deo-g0"1 c
N
%]
U
20-30° 1 5
000% "0 @
] 7]
4 w
§10-20°1 ~
v
b 7]
0008°0 % 20 s -
T
e 9 =~
BL 081~ R
o SO Y TROE YA SAURE ST WOUR Y WK YR WA SHU WY S WOONY VOO ST s -3 3 s Bl 1 .‘.o W.
‘Fee3d §/N=-*D'seY ‘H'A/HU~"D Fo¥ i >\m ou mmcum m\b Fo otaey
svueaayoo KAawutpao uor3ouny 9sucdgsix Aousunbeag




(6 40 9 193ys) abuiy feontan 1ybu 0] aunssaid weansumoq ‘1g| enbiyg

E
v00LL 8109L YOOLL g109L
o ovrol rxo1: 1e T +X01 +X0T! o7 L1 +¥Z +Xg: o9 8 Xz +%7: 7T
{(zH) Aousnboxyg (zu) Aousubasag
0001 009 (24 00z 0 0001 ’ 009 cov
e e S A i e ey R B aa — 80-300"2 —r i 90-800°¢
T T T ] Ty T :_ T
- - -
3 J jLo-200°1 3 S0-800'1
] 4 A s A
L . (-4 L Z
| 1 wn o wn
3 3 * E .
E 390-300"T * 3 $0-200"1 *
N N3
R N R N
| T i I
X N [ N
E E
E §O0~E00°T 3 €0-200"1
b e d b a0 4 31 JE0=~H00°2 ety g iy 3 VE0=900'2
resexd §/a "H'3IeA/d
wnzioeds oany unyyeeds oqny
1
Y00LE 810%% 700LL 81091
v o+X01 +XT: ZL Z +X01 ¥Xgi 87 € +X0T +XZ: 69 T +¥Qy +XZ: §%
{z4) Aousnbeag {zy} Aouenbeag
0001 009 00% o0z o 0001 002 00v 002 0
T 0820° 0+~ T ¥ 0=20 "¢
d 3 _% 3 €0-30"1 o
L N
¥ L n
J E Y]
. E ' z0-30°'1 )
] jo008° 0 | i ®
L %]
| d r p i [0}
. i 3 qi T0-30"1 ~~
3 B _,. o
_\M 5]
b 40008°0 r . -
” PR ... f . PR T R W) . T mmnmo G —
[ A 081~ v
b0 g o a s g G200 3 0 w.
‘s@823 §/Q-"D°89Y 'H'A/U-~'D'Fou ‘H'A/Y ©3'88913 §/Q 3O OF3Py
souexeyon Axvuypiao uof3zouny 9suodsax Aosusnbaay




{6 40 7 1909Yg) abuiy [eoi11aA 3ybit 01 | uopela|Eddy "BG| 9.nbi4

81093 YOOLE 8T09L
z SL T O+XTT +XTT1° 1€ LT +XC +X7: o9 2 +X7 +XE: 77
(zy) Aouenbexy R (zg) Asuanbaag
0001 009 00% 002 0 000t 009 009 002 0
e e e e e B e e e At a2 e AL A A s B o T ma T 1 B 7 20-800°%¢
‘ |
b e L
b o
F 0001°0 2 {so0-w00"'1
, ; = ! 3
d j 4 I 4
[ 3 ) s 77
m : * : x
E Jo00°1 * 3 ¥$0-200"'T *
N N
L 4 N L N
L i I | €I
L ] N L N
Jo00 01 E wnonmoo..ﬁ
PR SO O S S TN WY SN S SN T U SN S S A ST TR N X' R X by s gy v oy g g Jep=g002
T UOF3EISOOY ‘H'330A/¥
#najoeds oany unzzoasds ojxny
POOLE BT09 Y0OLL 8TO9L
v OPXTT 4XZ: 9L 7 o+%T11 +Xz! ©¢ € +¥TT +X2: €L T +XT11 +X2: 6%
Kouenbexg (zH) Kousnbaxyg
0001 009 002 0 0001 009 00% 002
Yt 052070~ R e e i e e e e A L B 0001
pd
A 0O
I 8
i 00001 .
L —
. - ~~
u jooov o ] )
ZRN i P 3
I J E
v f Jo0'0001 >
1 L ] ] ®
h i 0
_ >
L i Jooos-o N
i g po00T Nt
081~ Y
N T
YT NN WO T WA Y SO WU VN T YU VOO VAN W S S T Wik I -F 4 ¢ Rk | . o P
1 "ODPY-"D°'®8Y "H'A/Y-'O'3FeY

soueIBYoD AIVUTPIO

"H"A/YW 03 1°20Y Jo of3wy
uor3ouny esuodsex Aousnbeag




(6 10 8 188yg) 8Buly |20i11laA 1yBL 01 g UONRIBEIDY "YG| d.nbiy

YOOLE 8T09% YOOLT . 9109%
e oAaxzT AX4U: 6L T +XT1 4¥zi: L1 +XE +Xz: o9 ST
(24) Aouenbosag N {zg) &ouaunboxy
0001 009 oov 002 [ 0001 009 0% 00g 0
P ey 0 0G0 7 0 e e e 20-860°2
3 ! f
" Moene |
i : G0-900°1
iy .
s ] 2 ! P
o ; & &
4 Jo00-1 ;) [ wn
% t F
> E * 3 . *
3 3001
- | ] N $0-30 N
5 ¥ N ! N
E xI | e
3 00701 N L N
T £ 1€0-q00"1
R R S YU YOV R WL SO YUY A U0t T ST N AU S BT TN S Y+ VIl 0 1 [T VN TS YU TN VOV MR SO TN SR WD NN YO MU A1 L €0=-300"'2
T uofavierTenoy *H* 2384/
unzaceds ojny wnzijzoeds oany
pOOLE 8T09T y00LL 8T09E
v +XZ1 4XT: 08 T +XC1 <¥c: o€ € +XZT +Xeg! LL T O+XTT +Xpi €€
{(zy) Aouenbeagy {z4) Aouenbkbezg
0001 009 ooV 000t 009 007 002 0
08200~ 06°01
b
]
]
00°00¢% '
N
™
000% "0 -
2
00°0001 @
0]
0
»
00080 . N
Bsgeoor o
091~ o
- : . =
PR S WA T WA VOO ST YU VOISO SN YU SO W YO M 620" 1 0 a
Z'00Y~"D°"998 "H'AfU-"D 393 ‘H'A/d ©3 g '02Y 3O ©FICY

eousieyon AITUTPIO

uoigznuny ssuvodsazr Rousnbexay




. {6 10 @ 188YS) abuly |2o1I8A 1YBU 01 § UONRIBIBDY 'IGL 8Inbi4

€
81094 VOOLL 8T09%
i % T O+RET SHET: Gf LT +Xz +XZ: 99 o +¥7 +Xz: @%
(zy5) Aouenbexyg {zyg) Aouenbasagy
o001 009 ooy 002 o] 0001 009 o313 002 0
s ae e e s e e e e e e e e R L] L LM I e pe B S e e T 20-300°2
E 3
F jezo-do0°1 [ f 3
20 i m ‘
] 3 §0~-H00"1
) . g , 3
LY ! < L £
E 10-20°1 %) L n
! k * s *
3 \ % £ . *
E y0-200°1
- ( ;_.2/& .3. m 4 N N
- R / 3 AN ~N
o L J E T | T
3 / i Joo0+E0" T N L N
i, 9 L
[ : 1 E €0-300"1
C bbb e 144y T 004+80°S YR U T MO ST SO T S SO VN YOO VU VTR SO EO S £0-200"'2
€ uUOTIRIGTIOOY ‘H'3xBA/Y"
unzaoeds oany unijzoeds o3NyY
T
8T09L yOOLL 81091
v vy ¢ +X€T +XZ'! 0°F% £ +HZT +XT: L T +X2T +X¢! €F¢
{zH}) AXAouanbeag {zy) Aousnbaxg
0001t 009 [eJeR4 00¢ [} 0001 009 00V 002 0
052070~ T —1— 71—t —r—7—rg 0001
X - >
: | M 0
E | O
3 J 00001 :
X (&Y}
L 4 ~~
L 000% 0 - s ) -
E j 3 >
E d00°000T W
= ()
I Y i ] 4
] >
L 00080 E
PRI RN YOO YN ORI S VOO YU S T RO WD N S M S S 1 nm.moooﬂ I_%\
L NS T T 9= -
W vfx. I ; \r% ‘H 08T~
b A sy s 18200 T A (I 1_E el \_ s [} w.
€ 'O0Y=-"0"%®83 ‘H'A/¥~'D"3F®Y *H A/Y ©3 £°90Y JO oF3vy
sDuUBIBYOD KIVPUTPIO nof3zouny @suodsexs Aousunboxy




(6 10 | 1e8yg) abuiy jedjian 1ybu 01 peo| yeys ‘e

‘(uopisod ,0g) £# 19S 1893 1o} uosiedwod elep 444 ‘9L 2inBiy

6T091
z Ly T #XT +¥T: €
{z4} Aouenbeag
0001 009 . 00F% 002 [
— 90-300"6
S ﬂ T ]
F iso-go0-1

€
SO0LL 61093
Z1 +X7 +X¥XZ!1 9P T +X7 +¥X7: &
{(zyg) Aouanbesxg
0001 009 00V 002 [
L0-300"6

TTTT

L e T WY, A v/ R A
f‘_ﬁ{ 5/ (; {s0-300"1

b | | N =z E ¥ LERY £
3 | Jlng vo-3o0-1 ) E { 350-200"1 7]
/ * *
F * - ; ' *
I < N : i N
L - N L hS
3 T E , I
E €0-200°1 N E v0-300°1 N
enderonboomsbomerbormedebimmdebe 1 11 a3 a3 Je0-800°S U s 0 0 o s g s a3 P0-800"S
pwoT 33eyg ‘H'3ISA/H
unxijoede ocany unxgnads osjnyg
T
SO00LL 6T09:% S00LE 6T09L
9y T 4XT +¥Z: ¥ € +X1 +XZ! §¥ T X1 +X¢: 1
{z4) Aouanbezyg (z4) Aousubeag
009 ooy 002 0 0001 009 009 00¢ 0
05200~ — T Tt ———r—r—r— 00200
4
| ] n
{ m Q
| $0001°0 ¥
oo =
: i ~
5 th
. 000¥ "0 Sl ~
" i 000°1 o)
L J{v o 0
3 ! p
R K ~~
oo*ot -
L {00080 . o
PO S S SO R TS WP RNT WS S AT U WY T S mmmmm ~
5 4 ; 081~ o
bbb ettt 3t a0 a2 1620 T w, ,; (ST ) _,rzlh dooid O W.

T IFeYS-"D*38Y P A/H~-'D'3IOY
souRIeYyon Axeurpao

"H'3IBA/Y © *71338YS 3O ofqey
uoig3ouny osuodsa3 Aousnboxy




(6 40 Z 198ys) aBuly |ednIaA 1B 01 [eIUoZIIoY Bl ‘q9| 8inBiy

€
61091 S00LL 10T
[ Toewe +¥Dooo Z1 +XE +X7: 8% 1 +X7 +X7: %
(zH} Aouenbexg (zg) XAousunbaxg
000t 009 oo¥ 000T 009 00¥% 002 0
.- T FO'NQQ.m T T T L) T T Al T T T LA T T T T FO'HQO.W
R e a - T rm < ﬂ ;
3 90-200"1 2 Yo oW ! 90-g00"1
[
5 L A i }.
5 L i | ]
: D : Lop | [l 2
3 g E k ﬁ 3 <
3 S0-300°7T n E ! S0-800"1 7]
* . *
L . i , x
L N L | N
c N E | S
E I + T
3 ¥0=-200"1T N 3 f ¥0-300"1 N
L L q
b b0 a0y g 1 P0~T00°S Do o o 0 v 0y v v a0 T B0-T00°S
‘H'2O0H/¥ TH 3IsA/A
unxgoeds o3ny wnxjosds ojny
1
S00LL 61091 SO00LL 6109
v +XE +X<: 2§ 7 +X€ +XT! 8§ € +XE +XT: 6V T o4¥XE +X2: S
(zy) 4Lousnbexg {24} Kousnbsag
0001 008 oov 00071 009 00V
0620° 0~ T T €0-30°¢
F 20-20"1
Zy
N
I
o
10-30°'7 S
000%° 0 .
I
00+30° 1 ~~
I o
. - h St
coes*o P VT S R N S S SO WU WA SO SO SO T ST S S .mwmmo.m
| - .4+. " Vasiaal TRy
WL oo 3
>
oY S SR SR WA WSUT WAL ST SOUE S YUY WS W VN SN N S T | sZ0"1 " S, 5. U ST S S WY ! Al el Q o

*H'IOH/d-*D"®%8Y "HA/Y-"D"39o¥
soueszeyon AaeurpIo

*H"3X9A/¥ ©3 "H'IOH/M¥ 30 0F3%
ucr3zouny ssucdgaa Aousnbexg




{6 10 £ 190YSg) abuly |2o18A YBL 01 |eOI1ISA 1487 09| 94nbi4

€
6T09%
S00LL SO00LL 61T09L
ARV TO+RE +¥P: 11 71 X% Xzt ek T +X7 tX7: T
{zH) Aocouenbexg (zH} Louenbeag
000t 009 00¥% 00¢ 0 0001 002 00¥ 00¢c 0
LO~"00"S -a *
AR U} A AR A O ”._..Ad___.C:i&‘f\ _.“E 06°S
3 joo-z00°1 F ./ \ M {90-m00"1
L . LR
ﬁ I A b
1 " P " | \ ] A
E < 3 ! 2 -
3 §0-300"1 0 E i Jeo-200°1 7,
* m *
r * + *
- N - N
s N L N
o T E \ I
3 $0-200°1 N E vo=-300°T N
L !
ot 0 400 e a1 3 Jp0-900°S TYOUE YO TR RS YT ST SR S SO VAU O TT SO0 VU T M T B % e T 4o} oI ]
"H'23zeA/7T ‘H'318A/3
unz3zoads ozny unzioads oany
1
SO0LL 61091 S00LE 61091
VoYXV FXii 9§ 7 oeNP +xC! BT € +Xp +%z: €S T O4Xy +XZ! &
(24) Kouenbexg {zy) Aousnbezg
000T 009 009 0001 009 00¥% 0
0€Z20°'0~ ey €0~30"2
] <
Z0~0"'1 <
o
-
-
Q00%' 0 k' .
__ 10-20"1 I
< ~
] ] 00+80°1 o
b 00080 S
4 ettt 0490 T
| . W 3
o ST S R SO VR VAU W VAT TN MY ST S W W R SN SR s - % % Bl § Lok A a
H*A/T=-"0"'8®Y ‘"H'A/d-"D'3Fey "H*3IOA/Y ©3 "H'3I9a/7 FO oT3wd
sousasyoo AIxeutpao uogfilouny ssuodsas Aousnbeay




(6 10 ¥ 198Yyg) 8buly |eoiuan 1yBu 01 jelu0zI20Y 18T *Pgl 84nbi4

6T09%

SO0LL 6T09L
¢ TxAE es T +X6 +%S: G1 1 “X¢ +Xc! 9o¢ T o+¥z +¥X7: 7
(zH) Aouesnbezg (zg) Aouenbaxg
opot 009 [ X424 o0 0 0001 009 oo0v boe )]
T =T ¥ L0~-300"S L s e S B n 7T y—rm LO-E00°S
E _: E E J.«S [ 5 < 1 k
3 o J90-~z00-1 3 ;W | J90-900'1
i {
5 / ] !
1 ] i . !
: ] Y : | ] R
3 3 < 3 ¥ <
3 Jso-z00°1 n 5 S0-800"1 W
* : *
g * b *
l N 3 N
o N A N
L T 3 I
E v0-200°1 N 3 % PO-H00'Y ™
C. PN S T YO S O T A ) 2 Jvo-300°S Lo oo a0 00 v a1 g 1 P0-300°S
‘H*aoH/1 *H'33eA/ /¥
unzaceds oany unzynsds ogny
§109% S00LL 67093
+XG +RT! A1 € +X§ +RZ: LS T +¥G8 +X7: €1
{zy¥) Aouenbexg
002 0 009 ooy 0o0e¢ [+]
— — 06200~ ——-1 T { B
20-830"1
-
: N
f _ T
! ] e}
10-40°1 -
4000%°0 _ ’
i T
- i il .
ﬁ. iy 00480°1 ~
1 ‘ <
8 40008" N
o 0 . mm+ﬂo.m
v, ﬁ-
081~ v
k PR YN YO S Y JURE ST T T WY  3gzo"t L1 PURT RN W WY I Y A D v S Tt ] w

*R'H/TI-"D sey

souszayoo XAxeurpao

"H'A/Y¥-'D"334

“H*3IdA/9 03 “H*°IO0H/T 30 oviley
uogsouny wsuodsex Aousnbeay




(6 10 G 109yg) abuly |eo1ueA 1B 0) aunssaid weensdn ‘eg| ainbly

€
61094
S500LL 6109Z
4 @ T +x,\,|+xmu [ Z1 +XZ +X7: 9oF T 47T X7 T
(z4) Aouenbeagy {zg) Aousnbsag
000T 009 oor 002 [+ 00071 009 [21+2 4 oge 0
OﬁlmQO-m T T T T T T T T Y T T il T T Al FO'MOO-m
4 ] ] VAL A
1 460~3200°T1 3 ¢ ; 190-~200°1
}
5 4 . |
. . [ Ll
: m 2 : _ =
- 3 < E . -
3 3s0~300"1 n 3 $0-"00"1 w0
* *
L 1 * - *
- N 3 N
s N C ~
E T o I
3 LO0~200"1 N - ¥0-200°1 N
R N S T SN W S VN SO S R NI WO S S WU S W) LO-H00'S AT Lo s a2 Tp0=800"S
‘suexld 8/0 *H 3ISA/Y
wnzzoeds ozny unzynads ojzny
H
S00LL 6T09L S004Ld 61091
v o1X6 +XZ4: 89 T O+XE +XZ: ¥E € +X6 +XZ: g9 T O4XE +Xz: 1¢
{z4) Aoueunbeag {zyg) &Aousnbaxg
00071 009 ooV (1o x4 0 Q00T 009 oov oo0¢ 0
L 05200~ [T vo-a0°¢
_u . F £0-%0"1 c
J I N
3 4 L 192}
L - 3 T
w 20~-30°1 =
L 4000¥%°0 o
)
P 1 ! v
L g 3 10-30"1 ~~
3 -t d
L 1 [5)]
. 0008°0 r 1 -
1 SO R WU YT VU SUUNE YU ST S VO W TN NN SO S SR RN SO D mmMMO.m ~
. ) g} Z,ﬂ iL b\s&oﬁ- 3
N YOO YU YOUOE LD S ST SRUUN TUUUE YOUR SN S SURE N0 N OO OO0 YUY SRS ks I - 5%+ Rl ¢ E ¥ : PR " AL . '\ W.
‘R8T §/N=-'0'%%Y ‘H A/H-'D'3® “H-339A/d ©3 ‘ss®1d §/0 FOo ofzey
e2URIBYOD AIVPUTPIO uotrgzouny ssuodsex Aousnbexy




(6 10 g 198usg) abuiy [eo1iaA 1Bl 01 aunssaid weasnsumoq ‘491 8inbiy

6109L
§00LL SO0LL 6109T
4 .\cn\qqu Lt T +xm1,m§lazc4r, s 21 +X7Z +XT: 9¢p T +¥R +¥X¥: %
(zyg) Aousnboexg {zg) Aousuboaxg
0001 009 0oy 0027 0 00071 009 ooV oge [}
v T ¥ Al T L] T Y T QOI”QQ-N T T T L3 ¥ L T T T T T T T FO'HOQ-W
LW s BN L
5 C V) WS .
L ¥ i Y ,_ 90-900"1
! L |
3 L0~-400"1 P N A
g E it 2
s 7 3 S0~H00'1 n
- 1 * : *
k * 3 *
- N s i N
E 20-300"1 N L N
T E I
A N E ¥0-300"1 N
SRR T T SR S SO S T W mmonmoo.ﬁ bbb v a0 T P0-800°8
88833 §/a ‘W 3I8A/M .
unijzoede oany anxjoads ojny
SOOLE 6TO0%% SO0LL 6T09E
v 4X01 4X2: ©L 7 +¥01 +Xgt 3¢ € +¥01 +Rz! 68 T +¥X0T +¥XZ: §T
(zy) Aouenboag {zyg) Aouesnbeag
000t 009 00F 002 0 0001 009 [oo3 4 00¢ 0
peprre—y 0620 0~ e S ma A S A B e e S  #0=300°2
/ =}
3 N
M i €0-H00"'T 7,
J v
-
, Jooo¥-o )
20~800°'1 »
L E w
i 4 .
- | A ~~
L . ©
i 10-800°1T 1
L ! J 08" -
| 00080 taii10-900°2 ~
I i 081- T
1 F
A TS VST HUY R Y VT YA TS WU WS WO GO SO S S SRR Wi - o 1 Il & 0 Q

*ssexg S/Q-"D 98y
souszeyoo XIwUTpIO

*H A/9=- 0324

"HU3IeA/d o3 213 §/a 3o or3ey
uot3ouny asuodssa Aousunbexy




{6 10 £ 199ug) abuly jeonJan Wb 03 | uoneisseooy ‘B9 | ainbi4

61094
SO00LL S00LL 6T09%
¢ vXI01 4%T1: & T o+xT1 +XT1: Y€ Z1 +XZ +Xg: ot 147 +XT T
(z4) Aouenbexy {z4g) Aouanbszg
0001 009 o0y 0oz 0 0001 009 00% 002 0
T T T T T T A2 T T QOHQ-O T T T ¥ T T T T Y 4] L T T T T F°|N°°.m
o H«w«%._ 5 ( \ ]
B | F J90-800"1
b ] 4
L i r
3 | -
F i 000T°0 2 L A
o 2 : . Z
r W E G0-900"1 7]
L i * *
o h * *
E B N ﬁ ﬂw
3 [ Jo000°1 N t
I H XI
L 4 N E vO-800"1 N
A W WO W SR AU S M VA WO WY SNE VU TOIT SO W SO TN mao.o« Pt s g g o s T p0-H00"6
1] UCT3PISTEOOY rHTaIOA /N
unz3osde oany wnizosds ogny
§00LT 61094 S00LL 6T09L
b o4X11 +Xe: s8¢ 7 o#XT1 +XEZ: TE £ +XTT +Xz! €L 1 +XTY +X7: &¢
{24} ALousnboexg {zy) Aouenbexg
0001 009 132 002 0 00T 009 (134 ooz 0
T gy 06207 0= T —r—1 1Ty 000° 8
3?,% RSN ey . ﬁ 00°0T >
i i ,% § 0
| Wi _ 3
il .
. H -l -
H 00°00% ~~
L Joo00v @ —
3
- 4 N
3 E b4
000001 ®
(]
5 1 B
5 40008"°
00 [\ 88,2008 hc\
. 1 Most- v
i |
PYRES WS YRS YN VS YO SN SN SHY VAN TR SR WONE VRN MU Y HUNY W 620" 1 0 o

1 '9o¥¢¥~°D"8%Y °*B'Af¥~"D'FOY
sousizagoo Aawuypao

"H 3a®a/d ©3 [°90¢ FJo oyaey
got3ouny asuods9ex Aomenbaxg




(6 10 g 1@8yg) abuiy |eoiliaA 1yBll 0] Z UONERISEDDY 'Ug| 8inbid

6109
S00LL S00LL 61093
AR T AR E TR 1 +%71 +%z1: &¢ TT +XZ +Xc: 9% 1 +X7 +X&! 7
{zH) Aouenbexy {24) Aousunbeag
0001 009 o00b [ 1 h4 [} 00T 009 009 002 0
0006 0 L0-200"S
R S .C};J v < T
000°T 2 v 90-900°T
P 1
S| o ] bl
< : ; <
00°01 wn E S0-800"1Y wn
* . *
* - | *
N - N
N - N
I - I
00°00T N 3 p0-200"1 N
00°'00S b b e a2 1 T Y0~R00S
7 UOF3IVIOTRONY *H'3I8A/Y
unz3zoede oany unxjzoeds ozny
S00LT 61091 SOOLE 6109%
v oEXEY X0 08 z +X£1 +Xg: 9f € +XCT +Re: LL T +¥el1 +X¢: €€
(z4y) ALousnbeazg (zg) Avuanbeag
0001 009 00F 00¢ 0 0001 009 00V 00¢ 0
T 0g§zg0’ 0~ i e e e e e e e .%ooo.m
i ‘ Hooro1 >
N f | 0
(¢
] N
43 00°007T ~
000V 0 I P
] 3
] N
3 )
300°0001 [4)]
1 9]
1 >
3 00080 1 . N
ggeoos <
i i 081~ v
J o
St )3 U g a . 1620 T n 0 a

2°'DOY~-"D"s8Y
FDUBIOYOD LxeUTPIO

*H'A/9-'0"39%

*H*33IGA /Y O3 Z*OOY FO OFaw
woy3ouni asuodsea Aousnbeay




(6 40 6 1@9Yg) abuly |eonaA 1Bl 01 £ UoRIBIEDDY ‘igl 9inbid

61094
SO00LL S00LL 6109
R TIE I %] T +X€1 +X€T1: €€ TY1 +Xg +X2: oF To+XD +#¥z: %
{z#1) Aouwenbaxj (zg) Aouanbsxg
000T 009 oo0f% 002 [+] 0001 009 009 002 4]
T .- Y L2 T LN AJ T T T B3 T J‘«A\N °°H° o a T T A 1] L] T T T T -Cﬁ“r-.ﬂJ 4 A} f.\\ f L] L) 1 Nnollmcc m
p,. g ,( _ ! jro-z00'1
|
R\ 00010 P E A b
1 i 4 E M : . =
- / , i : v : 150-800"1 @
. lin M -
[ iy i \ } { ] * - *
W ) “ 0 : N
E . 3000°1 !
i T F I
L ] N 3 ¥0-200"1 N
R S S S S ST B T L b ottt g a2 3 90~800"S
£ UOTABIBSTOOOY "H'3I8A/Y
unizoeds oany uanzaosds ojny
G00LL 61091 SO00LL 6109Z
v OFXE1 4X2: v8 7 +KEl +%7: OF € +X€71 +Xz: 18 T #¥ET +X2: Lf
{z4) Aouenbexg {z4) AKAousnbaxg
0001 009 o0v o002 [+ 0001 009 o0d 002 0
05Z0' 0~ — . 000'S
_ 00'0t >
[¢]
i [¢]
N
00°'007 ~
000Vv° 0 -
=
N
[}
000001 o
L 0
>
L Q008" 0 N
_ o ggeeees O
r 081- v
J / =4
PSS WO W Y Y S WA SO S ST S ST T S S ARNT O W 1~ s ol 4 . Y o

€°90¢~'D 88 "H'A/Y~"D"FSW
sousraYon AawutpIo

*H'3IVA/Y ©3 £'O0Y JO ofawy
woyacuny asuodsasx Asuanbaay




(6 10 | 199yg) abBuly |eof1iaA 1yBid 01 peoj Yeys "B "(uoiisod ,QG) £# 189S 1591 10} uosiiedwod eiep 444 /L 9inbiy

900LI 0209& 900LL 0209%
7 441 HHE: L T OFXT +XT: ¢ Z1 +XZ +Xz: oF T X7 #wzi T
{(zg) AKXousanbasay (zg) &Kousnbeaxg
0001 009 [+1sR 4 002 o 0001 009 [ 11374 [+]: X4 4]
— .;_ T <_. ; xﬂﬁ_ pep—y— 90=300" T T T JQ% +— é. ey LO0-I00°1
. T , ]
L 4 L o
” ] s [
E b o %
3 §0-700"T P 3 \ joo-g00°"1 i)
< -
d W) I t
5 * L 1 *
r * - h *
E N E N
E r0-300"1 W £ J S0-500'1T u/n
; J N L i1 N
[ ] i L
L ] L { ]
B rmm0|moo,ﬂ SO mvoluoo.ﬁ
pRo1T 3Feysg TH'3ISA/Y
wunizoasds oany unxzoeds ozny
200LL 0Z09:L 900LL 0209%
v oAXT +%X2: 8p ¢ +X1 X2 ¢ € +XT +%¢t §9 T 4XT +¥z: 1
(2z4) Aouanbsxg {zH) Acueonbeag
0001 co09 009 002 0 009 ooV o0 [+]
L L T T T T OmNO.QI T T T T T L ) R A T T T T OONO.O
] | 0001°0 w
¥
L o]
i —M -
L s 100070 v -
i ﬁ 00071 ~
b - .
o | i ~
r b —
s : ] o
000t et
0008° 0
L E .
B8e”
r 091~ v
A =
P TS S YN R ST T S R SO SN WU T N St <Y 1 T 4 LM P i ) o
*IIFOYS~DHTEVY "H A/M¥-'D3FeN ‘*H*A/d ©3°173jey4s 3o ojaey

spusIeyod Xaeurpao

wopzouny osuodsex Aousnbsay




(6 10 g 199YyS) abuly jeoinsan b 01 abuly |euoziioy by *qz | einbig
900LL 0209:& 900LL 0209
S LT T T OEXE +X€: L v +X7 <XTt ¥§ T o+XE +XD: @
(z14) KXouenbasazg (2zH) Aousnbaaxg
0001 009 oo 00z ] 0001 009 13 602 0
T 80-400°¢ L0-400"'T
[T T v _d.‘.._..xf_J.c..._d
- %ﬂ% I u I \ ./ h
3 1 3 r T
F / JLo0-300"1 [ w ]
- i1 )3
X i | 4 ] F . ? 1920-500"1 o]
L A ; 4 < f \ <
E k 1 (%} o | 72
4 / | ) L i *
: _ 90~800"1 * r | »
M N : | N
L 3 \ -H00"1
- ' T S0 =<
L N i 4 N
350-200"1 ,.(
PO T U S S S VAN Y G VA R S S S Y G0-3002 S mQOIHoo.ﬂ
‘H'IOH/Y "H'23I9A/9
wnxyoeds ojny unagzosde o3ny
0z09z 900LL 0209&
7 +XE +¥z: B £ +XE +X2¢: 6% 1 +X€ +X¢: G
(zy) Aouenbsag
0 0001 0089 00% 002 0
r—t— 062070~ Tt ————r—r—r—— £0=20°¢
3 Jzo-g0-1
L ] -y
E N
E X
E 10-30"1 .
000%° 0 X
= ~~
T 00+40" 1 o
i =
400080 TTELE
I i Bm 081~ B
L 4 . -
PR VN S Y ST T S W U ST SF Y S ST WY W W W B -5 & | R & 0 o

CH'H/Y~°D'€83 "H'A/¥-'D°3IS¥
sousIeyoeo Axvuypao

‘H'A/3 ©3 "H'H/Y 30 ot13wy
uogzouny asucdssx Aouenbexy




(6 10 £ 1904g) 8Buly |eonJIaA 4Bl 01 |21IeA 18T "9/ | 9inbiy

£
$00LL 0Z09d& 900LL : 02094
74XV +X¥: G4 T 4T exb: TV VT +XZ +X2: ¥G 7 o4x7 +xz: @
(2H) Aouenbexg {(zH) Aousnbexg
0001 009 00Fv 00¢ 0 0001 co9 00% 00¢ 4]
3 80~400"2 LO-W00"1
AR VP A Ty .G.\d%_ T
L L .x P,
3 ! ]
r LO=-300"T1 L J !
A P ; . ds0-z00't B
s z h i b
1 w 3 wn)
* 5 %
3 90~800"1 * s *
F . N - ] N
L S 3 1 §0-300°1 N
K I ey
L N 5 d N
E . L
E §0=300"7 L C 3
RPN S S ST ST T T SEN VOO WA SO S S L 150~800"2 E i mcolmoo.ﬂ
‘H'3zeA/ T *H aI9A /Y
unxaosds oany wnajoeds oa3ny
T
s00LE 02093 900LE 02091
b ANV I 9 ¢ +Xy 47 ozl € +XP ¥XZ' €6 T ¥Xf tX2: §
{2H) ao:osvoﬂh (zg) Aouwsnbaay
0001 009 009 00071 009 co¥ Q0¢ 0
. 08200~ r €0-80"7¢
20~-30°1 i
N
<
000V 0 : T
to-80°1 .
F ~s
i o
| e s
00+80° 1
A 00080 NSS! mmmmo.n
L e ™
”,ﬁ‘j.—‘l,.‘m. 081~ %
O VR U S ST S VT UL S S S T SR BT 1 B 1 A ,»,.no o
‘RH'A/I=~*9"68y ‘H AfUY-"D"F®d “H*'A/Y ©°2 "H'"A/T 30 or3ey
epusIeyoo AawufpIo uorzouny esucdeex Avousnbexy




(6 10 ¥ 199Ysg) abuiy |eo1aA 14bl 01 [rlUOZLIOY 1487 P/l 2inbl4

900LL 02091 900LL 0Z209%
Z 414G 125 6% T +XG +¥§¢ ©1 VT +XZT +X2! ¥g 7o+¥z +X7: 9
{z4) Aouenbeag {(zg) Aousnbeaxg
000T 009 00¥ 00z 0 0001 009 ooy 002 0
T T ™Y Y é. T T T T T T T T 80-900 4 T T T v T T Y T ./’\:\g T - .M- T T T PO'HOO T
: ¥ a | : ! o ]
2 ) ! JLo-mo0"1 [ _ i >“
4 [ . m
L s F [Njo0-=o0"1 s
L < ol z
3 wn - \ n
o * 1 *
3 90-700"1 * L *
N r N
L N E S0-300'T N
i I I
X N L J N
1 - ]
3 S0~300"1 L i p
PO A S T TN R U SN ST S S SR S W S S VN WU -1, R X R E o e ey s m@Olﬂoo.ﬂ
‘H'IOH/T ‘H'azsA/d
unzzoads oany wnizoeds ogny
900L% 0209% 900L3 0209,
v o+XG 4Xe: 09 T O+XG +X£i 9T € +X§ +%¢: LS T +Xs +¥XZ: €1
{z24) Aousnbeag (zy4) Aouenbaxy
0001 009 00¥ 002 0 000T 009 0o0v 002 0
— 06200~ L 00T0°'0
g, _
L i~
0001°0 W
| Jooor-o i I
] ’ J 000" 1 —
L 4 o
g
B “
i qooo0e’o PR S T T T T T L mmmmﬁ
ngk% 081~ .%
T T W YT VA S Y VO W YA ST S S U S W S T U ¥ ¥ ) Lk 1 I S . '] o
W R/ 5 %%

souaxeyon KAaeurpac

‘HA/d-"D" 38y

"H'A/d ©3 "H'B/1 FO oTawy
uoraouny wsuodsesa Aouanboxyg




(6 10 G 193ysg) abuyy |[eonsan 1B 03 sunssaid weansdn ‘sz ainbly

0Z0S% SO0LL 0Z09%L
: Qs T +XE +¥E: €7 YT +XZ -¥Z: $S ) € +XT +Xz: 9
{zg) RAomandazyg {zxy) RAomanbaxg
D001 009 00 Doz [ 000T 003 0% 20T o
: OI~HDD" S L0-ADD 1
-y LI FAE T A a¢% Ty
E 3 : i i
2 ¢ i?f X 60~HOD" T L _,\ o il ]
¥ 3 & 4
, m |
[ = £ 1 9P-HHO" I Py
E ) < <
£ B0~ED0 " T o L n
#* L »
r * P *
- ] r ™
r ~ £ SO-EDDH 1T Y
£ I | P
£ LO~BOO*T ™~ - ™~
[ L
I S B S T S S U S R R S R T S A A LO-HDOD S E e W $D-BUD T
SINESIIF B/0 “H 3ISA /Y
wna3seds ooy amIpnads ©ynyg
900LL 02091 SOD0LE 0ZDYL
v +%XE FRZ: 5% T O+Xe +XTi o bE T ~WE ~dT g3 T +¥6 +Xz: 12
(aH) Aousubazg {2y SAousnbazg
iR fuX} 4 flokok-] fokiek ] [olex 4 fte]

DETO O~

=Y T
]

i

_,j>_ j

PO Y S G SN SO S WO W SR PO S N W )

OoDF" O

(L vR ok}

LT

CEE3IJ F/N-" w8 “H A/H-"D FIW
BOUSIIYSD AISWIPIO

Tt —eey—y ¥ O =BO0°Z

§ £0-200"1
h ﬁ

| % .@ ZO-G00" 1
w \f ; !
j %g Kwh ”

10-BOO 1

, m .f. .\“ “ w I S R T DU S h “ “.Amwmmaé.N

"y al 081~
W& .ﬁmﬂgxﬁbwf% YV IRE ¥

THTA/E O "ssBIl S/N IO oT3ey
uoFiouny Iscodsax Aousnbazyz

bud (1sd) ss8ud 5/nN




(6 10 9 198yg) abuly |eonniaA 1yBil 01 ainssaid wessisumoq /1 oinbi4

*88923 §/0~"0"909 "H'A/Y~"D'3®

esnusIIYoo AITUTPIQ

v

"H°A/9 ©3 "ssexgd g/Qq 3o of3vl
uorjzouny @suvodssx ASousnbexay

3
900LL 02094 900LL 0Z09%%
7 eRGT 1ADT: Te T +R01 +Xol: it 1 +XT +XC: 9% T +¥7 Xz 2
(z4) Aouenbexjg (zy) Kouenbaxg
0001 009 00% 002 0 0001 009 ooV 002 0
gﬂﬁi 4; ..M. .f g T uﬂﬂlmcc S T .,ﬂ Y T .ATA T L0-900"1
F _ i _ Jo01-800"¢ L g | 4
| L
|, 2 4 - / _;.
[ ] - 3 ﬂ ‘ 390-300"1 X
E i E < e £
3 i Je0-m00°1 n i o
| * [ _ , *
g , * - b *
: Y N o ] N
. Ly N E 3 $0-200"1 s
o P I I
3 Mmonuoo.ﬁ N X _ J N
b g a0 . 1809006 E s ORI T Y S S S W RS RO mv0|woo.a
sanssexa §/d TH 3xeA /Y
unzxavceds osny unizosde o3ny
= "
900LE 0209 900Ld 02093
v +X0T1 +X¢: Tl 7 +X0T +Xct 87 € +X01 +X2: 69 T +¥01 +X2: 6¢
{34} Aouenbexa {2z} Aouenbeag
009 00¥% 00¢ [} 0001 009 o0V ooz 0
+—r—1—r— 062070~ R A e e A A ———1—— ¥0-800"%
Y ] o
F N
£ v
F €0-300"1
i T
- -~
00070 L o
o 0w
_ z0-200"1 W
[ * ~
5 O
)]
i 0008°0 _ : 38gz300°t <
i 1 \ jogi- v
L i . 3 3
Ay g e a3 36200 T 30 FaS




. (B 40 £ 189yg) abuiy {eonuaa 1ybu 01 | uUoNeRLIEBIIY 'B/ | 8inbiy

€ .
900LT 0Z09% 900LL 02091
2 r%T1 4X1T: sL To4XTT +X117 1€ PU 4XZ +X2! bg 7 o+XT 4X71 @
(zH) Aousenbexg (zg) Kouonboaxg
0001 009 ooy 002 0 0001 009 ooV 002 ¢
Pyt . gy 001070 r— L0-H00"1
— T 1 Qg — _M_
£ . foo01-0 X 2 20-800°1 ol
| g -4
. S 1 v 1 b
L 4 * L *
X ] * [ *
E 3 N £ N
3 Jooo"1 N E $0~-300'1 N
u I
L J N 2 N
ot b e .moo.o.n B e AT ¥O~T00°1
1 uoj3vIeTeOOY *HeaIeA/Y
unxtzoeds ojzny wnigoeds ojny
1
300LY 0Z09% 900LL 0Z09Z
P +XT1 +Xg: 94 2 F+XIT +R2Z1 Z2¢ € +XTT +RZ:F €L T +XTT +¥2: 61
{3H) Aousnbexg (zH) Aousuboaxg
0001 009 00% 002 o 0001 009 009
: ymr—gr—y—— 08E0° 0~ L A
v,
T
il >
L K 0
. ] 0
4 -
00°00T ~
| il Jocor-o - -
Ayl L D i 3
o H N
] i | v
i IWIRR 000001 o
B (¢}
?
r 400080 TN R TN YO WO N S YN TUY YUUN SO RTINS SN T mmwmoom 1~wu\
- 7 wx\é } 081~ %
o P S YN WU S S ST YU S A ST S S WO T S -3 2 L | el r PR S ST iaa s 3o o
1°00Y=~"0 8§03 “H A/H9-"D'FI®y "E°A/Y ©31 [°"02Y JO oOI3®
®ousxegoo AxeUTpIo uoy3louny wssuodssx Aousnbexy




(6 10 8 18ayg) abuyy |eoiLIaA 1Bl 01 Z UORIS|800Y Y/ | 8inbi4

€
900LL 900LL 0Z09%L
T oAnEl 4A7Z1F 6L 1 st BT +XZ +XZ: ¥§ ¥ 47 +%7: @
(zH) Apuanboexg {z2g) Aouenbeaxg
0001 009 ooy 002 0 0001 009 00v 002 0
00100 L0=-200"1
Ty .C% T Tt
L J
- n -
00010 A 3 \/.wo..moo.ﬂ A
=z \ Z
3 ) o 7]
L p * L *
L ] * P *
E ] N s N
3 3o00'T N 5 G0-200°1 N
T I
9 o ~N . 4 ~N
SO R SN Y SEUNS VUT SUNUN T S ST S S U S W) .moo.o.n B e ._.....mvovﬂoo.d
7 UWOT3vISTeDOY *HraIapa/Y
unzyoeds oany unizosds ojzny
1
900LT 0Z09% 900LT 0209%
vy +Xe1 4Xc: 08 T +XTl +XZ:! 9¢ € +XZ1 +Xz: Lt T +%ZT +%2: €€
(2H) Aouenbaag {zg) Aousanbeag
009 o0% [} 0001 009 o1} 4 goe 0
e B PRI e aee ——— 0S2%0° 0~ e ey 0007 §
iy oo‘ot >
i i \ 1 O
U Wi F“_ | O
! 1 .
i < N
i 00°00T —~
It Jooov' 0 -
1 3
b N
i | J L4
] .; i 00°000T ®
J - o
>
3 40008°0
r ggegeos O
] 051~ %
A 2 s a3 35200 T N L N o 0
T OOY="D"8589 “H'A/Y-"0"39F "H'A/Y ©3 T°OOY 3O oy3wy
spueIeyoo AXeuypiIo uotzouny ssuvodsax Aousnbexyg




(6 10 6 198ysg) abuiy |eoilasA 1ybl 01 £ uonelisgady iz | 8unbi

€
900L 0Z09% 900LL 02093
7 +XKE1 tEET: €% T +XE1 +RET: &€ ¥1 Xe +XZ: VG 7 4X7 +Xz: @
(zyg) ZXKousnbeaxg {zq) Aousnbazg
0001 009 00 00 0 0001 009 0oV 002 0
T T T r T I S ¢ L T T T T T T T T T T T mc|u°-N L) T ¥ T T L T T T ‘ T L4 T T T T N.Olmcc-,ﬁ
] /\g _
jzo-m01 r / ]
] X F \ do0-g00°1 )
E4 | 2
wn - W
* A *
T0-20"1 * r *
N - N
N E G0=-300"1 N
I I
[ N i _ﬂ ) N
Jo00+80° 1 X ( m
TR S S S TS S SO0 WU SUUN T T S S S S0 N S T 00+d0°2 B o m@Olﬂoo.a
€ UOT3RIS®TO90DY B : 1 V.V
wnxjoceds o3ny unizosds o3ny
1
900LE 02093 900LT 0209Z
v +XET +X2Z: b8 7 +XET +%T! OF € +XET +XZ: 19 1 4XET +¥T: LF
(zg) Xsuenbexg (zy) Aousnbsaxg
009 -1.37 002 0 00071 009 00 002 [}
T T T T T T T T omNO-OI T T T T T T T T T T T T T T T T OO-OH
h
™, |
H ,_ | >
i A , i 0
PN 0
j 1 \ ; 00001 .
E ! | Jooov o 3 ) o
' d :, % ~~
, o
L E Tl ? N
| _ | Jq\t 00°000F )
L F - | ¢
L jooos-o0 / Ov
STV ST S U S E b b6 a1 162007

€ '00W-'D 884 'H A/H=-'D 3oy
souszeyoo Axvwurpao

SR U SN SO RO T SN W SUNY SR T ST R TS WA YO W)
*H'A/H ©°3 g'o0¢ FO ofiey
uoyzouny esuodsea Aouenbexy

0°00001




(6 +0 | 199yg) abuiy jeonsan ybu 0} peo| Yeys ‘e

*(uoiisod ,00Q) £# 19S 1591 Jo} UoSLEdWOD B1BP 444 "8l 3inbiy

.
?oarl v¥1ioLw PoeNT AXT:of 21 Xz +%C: 9¢ T o4xt +%77 1
(zy4) Aousubeay (2g) KAovanbaag
000t 009 o0y 0001 009 00p ooe 0
CT" U q ﬁ J‘Jﬁﬂ~4:. v LO=-800"S T R ﬁuiﬂ Ty 80-800"%
F ) 920-%00"1 3 A N A FL0=-200"1
| , i % v
MY o
. | [ M
s _ 0 3 b
E 1 = 3 | £
9 §0-400"1 W 3 YR 90-300"'1 7]
* *
l * - *
I N F N
. N N ~N
3 I E x
3 v0-200"'1T N 3 §0-3%00"1 N
T AT WO WA SO T U S VAN YOV SRS S S S SN St L 3150~300°6 T S P UL SO U R S SN S S narwer suw v v i -1 B3 8 B0 IRt -}
peoy 33yeys *H'3IeA/H
unxgoo0de ojuy unzjyosdes ozny
900LY 12094 900LL 1209%
v +X1 +X¢° 8y 7 +¥1 erT! ¥ € +X1 4%Z: §¥% T £¥T +RT: 1
{338} Aousnbexg {zg)} Aousnbaoag
000t 009 oo 0001 009 oee 0
0520 0~ 00200
w
0001°0 =
o}
-
po.
000%' 0
0001 ~
~
o
00 00°'01T s
08°0 s
88c0t
081~ %
b g e a2 TSE0T : b 0 o
T AFEYS~-'O88Y "H A/H~"DFBW ‘H*3I8A/W O3

sousaesyoe Aaxwurpao

‘77 3z9ds Jo ofiwy
goyzoungy dsuodsex Aousnbexg




(ioeg Hmm:mv abuly [eonJaA 1ybu 01 jeluoziIIoY WBIY "qgL 8.nbiy

2 +XE AXE Y T +¥§ +X¢{ L TT +%Z7 +XZ: op 1 fwr +¥T: T
(zy) Xouenbszg {zH) KRousubexza
0001 009 00w, [+] 00071 009 cov 00¢ 0
™ 80-200°3 ey 8080078
i W ] F N e Al 1io0-500"1
3 Y m U
F {i0-m00°1 I 3 _<
L : ) - g A
I ] 3 ] ! . 4
[ 0 E “ 90-300"1 7]
m * ! *
3 90-700"1 * I _ *
N ! % N
L N L ~
K T E X
L N 3 S0-800"'1 N
§0-200"1 r i
PR S YU VST SN TN RS SN WU SRR TV W S SO AR ST SO0=-%00°'2 ety bt teiet 1 3 G0 -HO00 G
‘H*IOH/¥ ‘H'R38p/Y"
unzyoeds ojny wnagzosds o3ny
900LL 12081 °00LL T209%
v +XE +XZ: 2§ T OEXE +RZ: & € +X€ +XT: 69 T +Xg +¥g: ¢
{z1) Aouenbexg (zg) Aousnbexg
00071 009 ooy ooe 0 00071 0092 oot 002 0
AU N SRt S S S S SMen S s M S St Rt Sl S Mt ...OmNO.ol S A B A R A y €080 %
w 3 20-%0"1
]
H ~N
x
1] 3 e}
10-90°1 -
Jo000%°0 ! .
I
~
) 00+B0°1 -
R o
~
. 40008°0
) b hsbnd F0'S
, k e g
E ] jog1~ M
b 0 e s g s a1 152001 SN ST st widiea i 40 a
"R'H/¥-'0'%939 °'H'A/Y-°'D'3F>Y "H'A/Y ©3 ‘H H/¥ JO oF3ey

sousxoyoo Kzeurpag

uogp3oung asuodeses Aouenbeay




(6 10 £ 198yg) abuly [eo11IaA b1 01 JedilIeA 1Yo "og| ainbiy

3
Z 1%V 14 §g TOs¥T MR OTI vl #¥Xz 4%z v§ € +¥% +X7i o1
(z4) Kouenbeayg {2yg) Xousnboag
000T 009 0o¥ 002 0 0001 009 00% 0o0¢ 0
80-300'S —— N— 1. T ¥ Y R
; L0-800"1 ; L0-200"1T
. L
. Y : J =
3 = : -4
3 90-200°1 N 3 90-400"1 N
* *
3 +* - *
b N - N
- N L D
3 I 3 X
E §0-H00"T N 3 S0-%00"1 N
btk bbb L b b b 1 0 3 G0=T00'G bbby k& et 1) IG0~T00°G
‘H'azea/T *H'3asA/Y
mnzzoads o3zny unzigpeds ojuy
1
v +Xb +Xe2! 9§ S TR T € +Xv +%¥z: €£g T o+XF +%: &
{34) Kouenbesxg (zH) Aousnbexg
000Y 009 cov 00¢ 0 00071 009 [oXvR 4 002 0
p—pomprmgranyer—y 0620° 0= —r—r T £0-90° 2
; 1zo-30"1 -
* H : - N
_ Jooo¥-0 , . _ I 3 T
| i _ 410-30"1 .
] i f 4 ~~
o o
00+80° 1 ~
4000870
el wwMMQ.N
L J T
e bt b b 1 16200 T Y LN 1] o
‘H'A/TI~*D'80d “H A/Y~"D'3FOY "H'A/Y ©3 "H'A/T 3o of3wey
souszIOYoo XIRUFPIO uotraovuni @suodeex Aousnboxy




(6 40 ¥ 198ys) eBuly |eoian 1B 03 |eIuczZIIOY Yo "PgL a.nBly

€
RS TR LA T +XE +XEL 51 FT <XT 4XT! t§ € +Xz +¥Z: 0T
{zy) Kousnboxzg " (rzy) Aouwenbexg
ooV 00¢e 0 0001 009 oov 002 0
80-300°¢ £ I MAni Jautes M RS Sanns Rews I B Rt e M v & 1y X SEERSY w e - 90-300°8
] £ | . :
] F ] ?s, kwﬁ, ; L0-800°1
E _s/»,: A
1L0-800"1 r WA
E Al . 3 A
. = 3 -4
g w 4 90-300'1 [¥;]
¥ \ *
90-800"1 * I ] N
0 N X N
N [ “
I E I
N E §0-800°1 N
§0~400°1 P T
WV Y SN DU JOUN WY WUAT SO SOUON VU TR SOV WO WNUY A T S s W I -« - €1 1 I 4 bl i b b e A I G0-T00" G
‘H'IOoH/7 ‘HraxeA/y
unxzoede ozny uanazzonde ogny
1
v XS +X7°¢ 09 ¢ +XS +XZ: BT € +XS +X2: LS T +X¢ +¥z: €1
{zy) Aopusabsxyg (zg) Aouenbeag
00071 009 00% [} 0001t 009 oov 00¢ 0
' T 06200~ . 0010’0
4
N
000t 0
_ : T
Joooe.o hut o
000'T ~
| | =2
N
e I 00080
! 1 8ge2s
[ ) |Hjos1- .u.a
C e s e a0 1 15201 odis s lredded [} o
CHH/TI-"D 90 ‘H'A/¥Y~‘D I ‘E'A/Y ©3 'H'H/7T 30 ofF3wy
sousINYoo XITUTRIO ) uofzouny ssuodsex Aoueunbesy




{6 10 G 1@9ys) abuly |eoinieA 1B 01 ainssaid weansdn “egl 8nbi4

HEE Lo T

+XE +NE! §7 PTO4NT -XTDotg £ +¥7 +¥T: 071
(zgg) Aousnbasxa (zg) Aouenbexg
0001 009 124 002 [1} 0001 009 o0Y 0
L e i 60-300°¢ ..._a; ey §0-B00°§
! i _* - ]ef {r0-200"1
m Pl x I
3 il so-g00"1 I H \:5
| I 5l -
F M ” ¥ — iy m
- 0 E T | 90~900'1 wn
m * | *
E L0-200" * I *
V] 001 N | N
L Y X N
L I E g
X N E G0~%00"'T N
3 90-300"1 i 1
b e384 g a1 2 190002 PR ST IO TR ST ST UUE TENY SOUN SO ST SN WA SN SO T 3. 1 S0-300"6
SINEEBRIZ §5/0 "HUABA/Y
wunzxgoade ojny wnagzosds o3ny
v 4X6 tXC' 89 z +¥e +%Xz: vz € +X6 +X&: S9 T +Xe +%z: 1¢
({zy) Aousnbexy (z4) Aouenbsajg
00071 co09 00% 00¢ 0 00071 009 ooYv o0z [}
r—r—r—y— 0§20° 0~ Ty 1—1—r——r—— P 0~80 " §
Z‘. 2 £0-20"1 -
J ) y
] ; % v
20«80 1T ha
w Jooov-o x\ a o
i v
T [©)]
3 .
) 1 TO-%0°1Y ~
8 ] v
[
r 4000870 PR A S S n mwtno ] MU
r ] 4081~ %
F Y VT VAT ST N WS S VUS TS THUNT WS VT SOUNT SO WA W TOU0 S M I 14 ¢ i ¥ o o

rE@sexgd §/N-"D"8%U "H A/E-"D"3FIIY
souUBIVYOD AIWUTPIO

T >\u ou :oum §/0 30 of3wy
uot3ouny ssuodeex Aouenbexy




(6 10 9 198Yys) abuly |eosan 1ybBu 01 ainssaid weansumoq ‘ig| ainbiy

2 +x01 .MQH” e T +X01 +X01: o7 1 XD XTGP G £ +¥T +¥T 0T
(z8) Aousunbeig {z4) Xouenbezy
009 00V 002 0 0001 009 coY 60¢e ]
11-300°¢ S ian I e Pty 80 ~¥00 'S
E ,m.ﬁ/ \/ L0-300'1
ﬁ \
0T-400°T
) : . Y
L < 3 £
5 W 3 20-800"1 N
L * *
3 60-900"1 * r *
N b N
L N C N
L I E o
L 1 N E S0-800'YV N
ds0-m00"1 r 1
o -
TR SR TS SERSY TN WS YUY WU YOURE TN Y WS SN WU SVE N SN A 80-400"2 Dot b gl I SOR00'S
sanegexd §/G *H 3IeA/Y
unx3osde oany wnijyoeds o3ny
vV +X0T +X¢: zi T +X01 +XC: ®T € +X0T ¥RZ: 69 T +¥01 +XZ$ §%
{zy) Aousnbexy (zH) Aouenbexg
00071 009 [3vE ] [sJe3 4 o} 009 ooy
A ———— Y E A $0=300"1
TERI R ACSER b L TRt
T g | N
L J %]
£0~300"1% T
| 5
L 4000%"0C 14
2]
zo-g00't Y
3 E ~
L R v
w
L 400080 3 gga001 =
I T . L
i ¥
R S W TN Y YO S0 S YT U WK TN JWUE SR WO SN S 1 §Z0°1 o

TE80Xg §/Qq-"D'%98 “HAJU-°D I
! eousIoyon Axvaypro

uoyzouny ssuodsea Sousnbezy




(6 10 £ 198yg) 8bBuy jeoiisa 4Bl 01 | uonessjeddy 'Bg) 8.nbly

LOOLL 12091 LOOLL T209%
7 w281 2411 sL T O+RTT +XT1: 1€ vy 4XT sXND!orE € +¥2 +%x7: 01
(z@) Aoueunboxy {zH) Aouenbexy
0001 009 oov 002 0 060t 009 oov 0oz [}
—— S— — €0-90"S . ; 80-200'%
T ooy T — Yt A A a L e s ey
F . ["g4zo-30"1 3 . LO=00"'1
f F A
), \ i
- i '» I~
3 | ‘ x - @
E < E =
3 3 f | 10-%0"1 w E 20~300°7Y w3
{ | * *
- ] E * ﬁ *
L 3 E N N
4 « 1 N C N
E 3 T - I
3 Joo0+30°1 ~N 3 $0-900"'1 N
|
I E . 4
ot a0y a3 100+H0S PSR T Y Y S S TN SN VAN SUSY YA 0T ST S SO W WO R tiis I X o FS1 - 4 X+ R
jgoraeIeTedOy ‘H'3x8A/Y
unx3oede ozny unzyoeds o3any
LOOLE 12092 LOOLT 12095
vo+XT1 tXZ: 9L ¢ +XT1 +X¢: €€ € +XT11 +X¢: €4 T +XIT +XTt 6T
{zg) Aouenboxg (zH) Aouenbexg
00071 009 ooy 002 0 00071 009 ooy 002 0
r 1 —7—y— 062070~ B R A e e w e e 0o0o0's
‘ 45, 00°01 >
L . . a
X i | n
Il :
K ! ; —
Y P 00°001 ~
1 L b I Jooov-o -
! =2
[ 1 p N
n
i L ] 00°0001 o
i | ¢}
»
3 qocos°o PR Y T SN S S S S S S S S W G I ¥ mmmmoon Hw
- e Y
A . i >
PR SR W YO0 YRR TOUNE SHEE SO T ST ST S S N ST SO WO T | 6201 o

1°00¢-°"D"$8Y ‘H"A/Y-"D°3FOY
eoueaegor XAIeulrpIo

"B°A/9 ©3 1°0DY 3O oyjwey
wofzouns essucdsea Aouenbexy




{6 10 8 198YS) abBuy {eoi48A 1yBI 01 Z UONRISRIDY "Ugl 2inbid

€
LOOLL 1209L LOOLY 1209%
7 %zl ¥HZ1t 6L T +XTT +XTIF GF ¥ SXT -XT: %8 § +XZ +X¢: 07
(zyg) Aouanbeaag (z4) Aousunbaag
0001 009 oov 00¢ 0 00071 009 [¢XeR 4 002 Q
i B E e L I T L .mmouuo.m L BN e e 80-300'%
3 {zo-d0"1 3 LO=-E00"'T
L T WA 1
/ ! Y L )
' “ . < E . =
! { h T0-d0° 1 . wn E 90-300"1 wn
{ 1 * *
1 E * - *
5 » i 4 N - N
s ] N L Y
E E xI £ I
E 300+490° 1 N 3 S0-200"1 N
i i i t ]
C et o v wgn o N g a1 3 JQ0+d0° S L b ey a1 S0=-800"S
7 uUOT3wILTOOOY *graxapn/y
anz3oeds oany mni3zoede oiny
1
LOOLL 12091 LOOLE 1209%
v +X¢l 4Xg: 08 T +¥Z1 +Xg: 9¢ € +¥TT +X2: LL T +%x21 +%C: £€
{zy) Aousnbeozg (zg) Aousnbeayg
009 00¥% 0 00071 009 ooV 0
- =y 06§20 "0~ — 000'S
1 0001 >
_ ) i o
4 4]
4 N
| 00°007% ~
4000%°0 -
3
1 N
i 1]
00'0001T (o
R b 0
>
L 40008°0
0 ettt i iiii ] 4820008 N
| ] T— TN T :
n g 081~ )
i) q
PR U WY WK S ST SO N0 WY Y YUE TG ST S ST ST T e B3 A L 4 e S ST SR L 0 a
T ODY-"D w4y “H'ASU-"D'FIY "H*A/Y ©3 7°99Y 3© OoT3ey
souRIeyov AIVATPID uotaouny ssuodssx Aouenbeay




{6 10 6 199yg) abuiy |2oi1eA YD 01 £ uonesooy 18] 94nbiyg

€
LOOLL 12094 LOOLL TZ09d
¥oayi i sHt i 4 T +XE1 +X€1: 6€ 1 4¥T A%T: ¥§ € +%C +Xz:@ 01
{z4}) ZXouenbasxg (38} Aousnbaxg
0001 009 ood 002 0 0001 009 00¥% 002 [¢]
LA S ma e 2o Sni oy et S S ma B B e S s M B €0-40°S T T T T L 1 411 L S ) 80-200°%
: E £ y o ﬁ 3
3 fh 120-30°1 F i AL LO=B00'T
- M | A
i L .
Aa . 2 ” 2
1 | \) E
] .gz uil { 10-m0°1 by £ w 90-200"1 ]
NN * *
f [ \ i * b *
R { 1 N - N
w 3 N " N
4 X E XI
__ Joo0+30°T N 3 $0-300"1 N
PR N YT TN SO YUY WA WAOH YK VOO TR S SN DN WOU ST W U ot s F o B - £+ I o g v i e el et TG O~H00 S
£ UCTIBISTSOOY ‘Y 3IBA/Y
wuniznvede oiny wnigosads ogny
1
LOOLT 12094 LOOLL 12094
v oEXE1 ixe: e T +XE1 +¥c: 0¥ € +XE1 4XT! 18 T +XE1 +Xg! L€
(zy) Xousubexyg {zy4) Aouenbexg
0001 ooe oov 002 0 0001 009 o0F o0e )
Yeperyy -r —— 0S20°0~ LS T e e B o e e e e e B 0001
e - LR >
L 4 ,,_ o
L 4 ! 0
f 00°'001 .C..
L 1 ~~
N 4000%"0 -
3
: 000007 W
5 4 ®
- b 3v
s Jooos-0o . N
- r .mmmmooa ~
Mo 3
S WU SN SR HEET TUUR FUN YA WY N0 VY VAN WY VRO SO WA T T W % 4 ¢ R 4 g %o o
€°02¢- D899 "H'A/E-"02"F9Y "H*A/Y ©3 £°O0Y FO ©OFIVY
soueIdyon XIWTFPIO uoigzouny 2suvodseas KAouesnbeay




(OL 40 | 188Ys) peo| 1eys e ‘(uonisod olT @ 1BuURYD uadQ) g# 19s 1581 Joy dew jeijosds-awi] ‘gL 94nbiyg

Lo+XL +xXi1: 2 aT0943
(zH) Aouenbaou g S
006 00¥ 00¢ 00c¢ 001 ﬁ
OO-O ‘...M T 1 T ¥ T I T T T 1 T ] 1 ! i I ! 1 1
00 01l =
{'oos) =
S 00 0¢ =—
0L 6 == —
E (
W -
Sh c0-300°'8
L0-302" 1 &

wniyisadg




(0L 40 g 388y8) 9Buly [eo1eA WBIY "qEL 9inBid

L1090 :60 vE-4OW-22

T +XZ +XT: ¢
810941

(zH) Aousnbou 4y

HONIH TYOITIEA/Y

006G 00V 00¢ 00c 001l p

O0.0 (T I S S EE i | FEUSAN IUNURN I SO | 1 ! 1 1 7 ! ! 1

SRy .
’ = SN e e raN ||
Oﬁu ﬁve = \ldﬂﬂymm&]LVbe?
}fﬁm“«“mﬂﬂv
j‘ﬁ‘ &l g‘\'"g‘v
— e AN %.q..t .,rtl.:‘ :
S SR A
T Vi YN
A T
e = S A BN
e iy Pt o
{ves) SRS SR TS 248
Qﬂﬂiwai?kﬂﬁﬂyﬂﬂj :
VA rﬁ%ﬂJan“ﬂ%&
e e e e )
Lo~ PR LTORA [ R RX W
. - v!t-!l&lﬁ..a,la\ j\\ﬂ.\\o dzvl".,,.“‘/):,c_ "Wu q
oW ! 00 0¢ = S e T T |
(WU F. = /(MDkﬂiﬁﬂﬂhﬂﬂﬂﬁﬂﬂ&‘dﬁ@L&?ﬁm?ﬁﬂ&ﬂﬁ%ﬂ
. j=== —— e St AW PR Q‘t’g
= e RN
— R I R
IR VAP s g
N ety
SR o
T S
NN P A Cara)
St i S ety
A/ Py 1"7 Y, ’,
= e M S s
’ e S P e e S e e e N N e
0/ 62 ——
18

SN

c0-400"8
LO-30C " |

TETTTTETTTTIN

wnuyoadg




(0L j0 € 183yg) eBuly [e3uoziioy 1By 06| 21nBiy

10:90:60 PE-4OWN-2Z ¢

LosXE v XE ¥
8T094X
(zH) Aousanbaugy

EONIE ‘TYINOZIMOH/Y

00 "0l

R g
= . e R S > - i,
== S e e

e e R PNy W o P e e
o T T A e O g e

e I R ¥y
(-oes) e e e AR

e D wie: e IP)Q"’\!I’{ T Y
. E e e “3“?&@““’““&“‘
mumu. ﬁum \))llill(flllfll.Il\llllTmmﬂﬂﬂﬂﬂW&Wﬁﬁ&hﬂ%ﬁWﬂ%ﬂMﬂmﬂw

{ e e R e I ey ‘33'%"&“9)’ a)

o _ H e S .1(?)' = (»1@:\‘(&,\‘?‘33‘.@«1
XA A AT S A S S M NG

» e A SR

e Lo e e o e - B A W B e a M o J

_— e S AR e

0L B¢

SWY ¢0-300° ¢+
c0-300°9
c0-300°8 * : . : L =

PITTTTRERTTTT

wn sy oadg




(01 40 ¥ 190yg) 8buly |eonien Yo 'pel sinbig

10 9060 PE-DON-Z2

Lov Xy X G

BIO9$L

(ZH) Aoduenba. g4

EBNIH TYDIIWNA/T

00¢S 00+¥ 00¢ 00<Z 001 |
Omu. @) D A USRS SO A S USRNSSR SRS IS A SN 6 SN M Mo o7 .m
00 0l =
(@811
sw,, 00°0Z |
0L62 e
- i |
SN ) - |
¢c0-300 Vv !
c0-366° ¢ -

wns)oadg




(01 10 g 188yg) abuyy |eluozuoy Yo "96| 8.nbid

{'oom)

swi |

SN

(zH) Aousnbougy

006

000

0001

00 "0c¢

0L 6¢

¢0-300" ¥
¢0-300°9
¢0-386 £

L0:90: 860

00V

I +XG +X&! Qg

00¢

+E-ON-27

8T094L

HONIH TYINOZIMOH/T

00¢ 001 !

WHLI(I.LII'T.

E
=

|

‘!

HIIIIIIHIIIHM m
l

wn )] oadg




(01 10 9 199yg) ainssaid wessisdn ‘161 9unbiy

(owm)

swi |

SNy

MMM

000!

00’ 0¢

04 6¢

oo O

Lol Ll

OO O

~wn O

t0-80°60 PE~JON-ZC

o XE + X6 R

(zH) Aousenbau 4

810943

IWASETNL §/0

00¥ 00<c o)

T e

i e o
e T U e N S N Tw s v

e N T T et e e e e D R T e i TR
5 £ s L ond

wnJaloadg




(01 }0 £ 199yg) ainssaid weansumoqg ‘Bl aunbiy

(&1 1}

swi |

SN

L0 80 60 PE-AON-Z 2

L +XOL +X0

€

(zH) Aduenbsu 4

00¢S 00¥ 00¢

810941

TNSEHES 8/

00 01 =

00 0c¢ _—

AT ————————— =
¢0-300°8 F
z0-360° 1 E

wniyoadg




(Ol 40 g 198YSg) | uoneIBEddY "yl ainbiy

SN

000

L1090 :'860 B~ ON-ZT

bo+XLE o+ Xib 0O

(zH4) Aousnboau 4

810941

T NOILWVTTIEOOV

00 01t

Y s v
e
R e e

wnaiyoadg




(01 $0 6 198yS) Z UOILIBIEOOY 16| 3.nBid

LD B0 B0 ¥6-4ON-ZT

L +XZi1 +XZt: i
810941

(zH) Aousnbaugy
Z NOILWTATIOOV

oo

.
A

N Y AT
ORGP 2o e e eI

TN,
ity Al

[

Y
LA
{'ces)

owi |

SN

wnJlocadg




(OL 0 01 1994S) £ UOlEIB|2OVY “[G| 2nBid

{'voe)

oWl |

SN

00 0Ot

0L 6¢

00 0l
0C "Gl
L6 61

L0901 B0 PE- APWN-Z27

Lo+ XgL +Xxgp s 2y 8T094L

(zH) Aouanbouy T

1 T T T 7T T ! (
= = = = e TS e e e WY
A N Ny L e et 0
ot e SRRy LR T N
Co N e e N e R ey, T e e
= = e e
P = S e
o e
e = s =
e .&..éﬂ\?(‘i!‘i’\ﬂ
e 0 R Ve e
s Qe

oo < CAy < s
= e e R A O T g ST A R e -~ i
e Yo Ty g}ﬁ%wﬂw?&t”&é e 351-1.1‘;%!.!"&“‘.
R e i '00‘.1 e =
" (¥

IS O T APy o ¥ b
\;lt;.t-f!wb(a... AR v Xy gt o S e T

g]\lﬁ‘\{l}«.
R Ve Ny e
Ryt easeea il

e S,
S,

A n g e S
O P e A e e A

2 UnS Ao
et
3 oot e YRS, =X

A »m.rq..... S 'ﬁ«p’.’:ﬁ u.“ﬂ.‘lu«lv M-).v. v i A SRy o e N
= e A TN A ey S X S e s o)
S \i"vahwnﬂmgﬁ‘hﬁumﬁd‘%ﬁm‘wﬂmm@n! 75 50 e it S =N AV L W i S e (e e Y
R e N R e N AV S ST et R I e im‘(zl"t%n!nl.hku.m

f— 0. > u
1 ot

wniioadyg




(OL 10 | 389yg) peoj Yeys e -(uonisod ,/Z @ |auueyd yoeoidde) g4 19s 1s9) Jo} dew jenoads-awll ‘0g w.._:m_u_

{'oes)

owl |

SN

LryoTxr oTxs sl YOOLES
(zH) Aouenbsu 4 R
00G 00¥ 00¢ 00Z 00l !
Oouo 1 [} T T 1 1 { H T { 1 1 ] 1 1 } H ¥ T 1
00°01 =
0002 ¥
0L°67 == ==
- 5
Z0-300°8 E -
Lo-302 "L & = -

wnJaioadg




(01 30 Z 198ys) 8buy (eoien W61y "qOZ 2.nBi4

S 20 vt vE-4AON-ZZ

£ +XZT +XZ1 LG '
Y00LEE
(zH) Aousanbaug4

HONIH TYOILEIA/E

006G 0)0)% 00¢ 00¢Z 001 |

O0.0P = e e e ™

('ves) W .
sw | 00°0Z E
0L 6¢ == ===
SWd ¢0-300 ¥
¢0-300°9
Z0-3v6 "L ‘ e

wn 4} dadg




(01 10 € 198ysg) 8bury jeauozuoy blY 00z 8inbig

LC:'80:860 ¥E-40N-22

+XE +XC! ¥
YoOLEL

(zH) Aousnba. 4

FONTH TVINO2IHOH/Y

00¢g 00+¥ 00¢ 002 001 l

O0.0 e P e e T

Secsmoes = RN,
l'LJﬂ“ﬁ“ﬂ“ﬂ“ﬂﬂ"ﬂ”ﬂﬂqﬁWWMWHJTY

,.ﬁ
S SSET e e MU SN ‘ i
Aﬂ.$ll““ﬁ“""“"“ﬂm?wﬂWWﬂ%' “w
O e W e

O O . 0 ] gj.@u@ﬂ’a

(*oes) ==

. . e e PRI v
N e ey O v
oWl | 000 .MMMMMWMM%@J%&%% !

_—

Il
e X LA AR
e {.f&.’.?’.\l‘.“"h“\ﬂl‘l‘d—ﬂ’w

S
S

=== s

0L B¢ I.WT%AU%QLﬁMmW,¢|WWMWMWMWMMWW%WWmﬂWWh

— . !

E |

. -~ =

SNd  Z0o-300°8 E )

L0-30¢ 1 E .
LO-3¢Cv " L —

wnajloadg




(Ol Jo ¥ 199Yysg) abuiy [eoniaA Yo7 "pOg 8inbly

(‘Do)

ow! |

SN

S 20 v PO SON-2Z

Ll =X¥ +Xb LG

(zH) Aouanbau 4

00¥ 00¢

Yo0LEL

EONIHE TVOIIMEA/T

001 L

00 01

00°0c¢

0L °6¢

¢0-300°
c0-300°

THTTTTTTTITIITT 1)

.v
@
NOlmoonm
cO0-3il¥°6

wnJjoedg




(Ol 40 G 198yg) 8buyy jeruozuoy 1487 ‘9Qg by

(*oesm)

owl |

SINY

TS Z0 Py PE-4ON-Z T

L1 +XG XS b
LA TR X9

(zH) Aousnbauy

FONIE TVINOZINOH/'I

006G O00v¥ 00¢ 00c 001 b

00 0l

00°'0c¢

0L B¢

¢c0-300" ¥
¢0-300°9
¢0-386 "/

% 2, T 0

- SO @A A

S S LS S e i
TR

-

Q Fad e
A > D o e e
VS e
ey 7

0k k L bk e
i G o s s _ _ R

wnuyoedg




(Ol }0 g 199ys) ainssaid weadisdn ‘30¢ 94nbig

PG Z0Q v PE-JON-ZC

VA X6 +X6T 9l g
o ' YOOLED

(zH) Aousnbou 4

ANSSFES S§/0

00% 009 00V 00c¢ 0

0001
0070
00 01
{'oen)
ow i | 00°'0¢
0L 6¢

SNy ©v0-300" ¥
¥0~-300°9

y0-380°8

wnayoadg

| o




(Ol 10 £ 198yg) ainssaid weansumoq ‘Bog 8.nbi4

(oos)

ow! |

SNY

PS5 20 iv vE-JON-22

Lil +XOL +XO0L: 214 POOLAL

(zH) Aousnbouy

MNSSHd §/4

006G 00+ 00¢
00°0
00°01
00°'0Z
YA
¢0-300°8 F
20-360° 1 & ——

wnJ}oadg




Spectrum

14 .90
10.00

RMS

(sec.)

O
O
O

400 600 800 1000

200

Frequency (Hz)

ACCELERATION 1

17

-

P X

1518

T#7004

10254

14

22~-Mar -94

Figure 20h. Acceleration 1 {Sheet 8 of 10)




Spectrum

24 .91
20.00

RMS

10.00

29.70

(sec.)

B

0.00

1000

600 800

400

200

Frequency (Hz)

ACCELERATION 2

#7004

T2X+ 12X

19

L)

02 .54

14

22-Mar -94

Acceleration 2 {Sheet 9 of 10)

Figure 20i.




(OL 40 01 299YsS) € UoneIa|200Y ‘[0z 84nbiy

swl |

R AT 2 e
oo T Py

= My et O K I v
P LG IR O T 0 ol
SN e S RSN GTNEREN

4
LA AR PE~40OWN-Z 2
L +XEL «XOL 0ZG
YOOLEL
A v . h_ € NOILWYYETIOOVY
00°0
T
e
TR e
(O~ 20
LTRSS
e A uy |
X Pl r-h‘.[\yco"a\ﬂ.l’-m
P
e e
= [ =
pedt= =)
b < L A \lib!l.t..
s ;....s.vlw\‘vn\rlllillll}:m
Nt
. A=
0001 e
L3 e % T N A
= T - ==
T 2 2 2 e e
N O A S s - o
T St - ST SN e
A R e, - o 3&3
R e SIS =2 s l&.ﬁt‘c{ﬂi\k&})}'ﬁ
e e S e
R o O o T OO XA BRI Do, R Y o Xt &
. === RSO A :%B‘Vq\f"aﬂ
{‘o®®) = e A o =" . ey
sl Ry N S )
LRI AP oA Y e a2 Y 4 " e A
. Ny Yo L . ORI e ey
mUAu ﬁvN. e Yy S, A AV e e
R e A S R o ¥
3 >
AEAN
Ay SIS
o
b b 3

SINY

0L 8¢

00" 01l
00°gl
L6 61

R A D )‘mw.ftbt )

I St e o e S ), Loy
e S R e N
o e R s ot o AP0 e N oy AT - ]
e T Ve P A TNt g
i}(\a’;}‘)cllwéﬁ.?'wag%g’# JB’ME‘».
e e e T e O T .l.c’l(":"ll‘. AT N .
b T T e N e oot
1‘§f§
Y A =y

winiyoadg




(11 40 | 1@8Yg) sBuipeal peo| yeys ‘e ‘saleb paaIno pue jejy 8yj 40} uosLEdWOD BlEp URWOP-BWLY °|Z 2InBi4

(ssasbaq) uonisod
09 0s oy 0¢

(xew) psAIng . - @ - -
(xew) jey}- - m - -
(OAY) anyND —%—
(OAY) LV —%—
(UIW) PBAIND et
(UIW) 18]} e

(say) sbuipeay

(se1e panng pue Je|d) sbulpesy peo yeus




(LL 40 Z 188yg) sBuipeas abuly eonsen Jybly “qLg 9inbiy

(seaibaq) uonisod

(xew) paAng. - @ - -
(xew)ie|y--m--
(D9AY) A3IN"ND —X—
(OAV) LV1d —%—
(nw) PaAIND e
(uw) 18} ———

(sqj) buipeay

(sejen) panin) pue je|4) sBuipeay abuiH |ediuan/y




(L1 Jo g 1e8yg) sbuipeas abuiy [eyuoziioy by ‘01z ainbiy

(seaibsQ) uonisoy

| (Xew) paaino .- e - -
(xew) jeyy. - m - -
(OAY) @G3INEND - - % - -
(OAVY) LV —%—
(UIW) POAING e
(UIW) 18]} e

(sqi) sBuipeay

(seyen) psaing pue je|) sbuipesy ebulH |ejuoziioH/y




(11 30 ¢ 188yg) sbuipeas abuly |eonlen 1397

‘PLg @inbiy

(ssaubaq) uollisod
09 gs 0s 14 oY Ge

oc

(xew) paaind. - @ - -
(xew) jej- - = - -
(9AY) QaNIND —%—

(DAY) LV1d —%—

(L) PAAIND comlfme
(UIW) 18]} e

(se1e9 panin) pue je|q) sbuipesy sbuiH jeolsp/

(sq)) sbuipeay




(11 J0 g 198Yys) sBuipeas abuly jeluoziioy 1o ‘91z ainbig4

(saa1baQ) uopisod

(xew) paAng. - @ - -
(Xew) yel). - m - -
(9AVY) @3AYND —Xx—
(OAVY) LV —%—
(UiW) PAAIND e p?
(TR -7} p——

\x
’ 2o
@
(sqi) buipeey

(seleD paaIny pue jejd) sbuipeey ebuIH [BJUOZIIOH/T




(11 Jo 9 188Yg) sbuipeal aunssaid weansdn -4z anbig

(seaibaq) uonisod

(xew) psAIng - - @ - -
(xeu)iepy-- = - -
(©AY) a3AYND —X—
(OAY) LVT1d —%—
(UIW) POAIND i
(Uw) 18]} e

(seyes) paaing puk je|q) sBuipesy sinssaid S/N

(ozy i) sbuipesy




{11 Jo £ 199yg) sbBulpeas ainssaud weansumoq ‘6z 8inbiy

(soaibaq) uonisod

(xew) panno. - @ - -
(xew) .|} - = - -
(OAY) @3aINYND —%—
(OAY) LV1d —%—
(UIW) POAIND e
(UIW) 18]} e

(ozy uy) sbuipesy

0c

(seyen) paning pue je|d) sbBuipesy ainssald S/d




(L1 Jo 8 1@9yg) sBuipeas | uoness|@ody ‘YLz ainbiy

(seaubaq)) uonisod

(xew) paAIng- - @ - -
(xew) jey-- = - -
(OAVY) AIAHND —x—
(OAV) LV —*—
(UIW) POAIND e
(UIW) 18]} e

(s,6) buipeay

(seje9) paaing pue je|4) sBuipesy | Uoneis|eooy




(11 40 6 198Yg) sBulpea: g uol1RI8|820Y ‘11 Z 2inbI4

(s9a16aQ) uojisod

(xew) psAINg-- @ - -
(xew) ey - = - -
(OAVY) aangN0 —x—
(OAV) LV1d —%—
(uIw) POAING et
(ulw) 1)) e—p—

(s,6) Buipeay

(sejen paAing pue je|4) sBuipeey Z UoleIe|edoy




(L1 40 01 198Yg) sbBuipeas ¢ uoness|@oay ‘{Lz ainbi4

(xew) paaung - - @ - -
(xew) e - m--
(OAY) A3AYND —X—
(OAY) 1V1d —%—
(Uiw) POAING e
(UIW) 1B} e

(sealbaq) uopisod

0°]
&
¢ a
uuu(lﬁ.‘ mu
lllllllllllll . =3
ttttttttttttt ‘\ll «Q
lllllllllllll lt.c Fomal
A 8 e eeeeneeeeans . ERRRS Lot TV @
Lt L
v co“
‘ll ‘l‘l
v lltt
~ -®
‘. L
.‘.‘ou +¢
¥

(sejeD paan) pue je|4) sBuipesy ¢ uoljels|eooy




(L1 10 | 199yg) peoj 1euys ‘e ‘(uomsod ,Qg) Se1eB paAIND pue jej 8Yl 10} uosiedwos eiioads 0Ny “gg 8inbi4

09011 23®D pearn) . €009 e3®p ETIL
TANT +XT €l T +X1 +X1¢ 1t
(zg) Aouenbexg
000T ) 008 009 00¢%
T T T T T T 1 T : T T T i 90~300"§
s , !
i ﬁ €0-H00" T
= . A
» -2 T
y0~300 =
wn
*
*
i N
N
i I
B N
- Jeo-200°'T
I ] N ] i R 1 ) i ] ] } i i S W | 1 €0-200°§

P®OT 1Feys
wnzjoede ony




(11 0 7 198ys) abuy |eonsen by *qzg 8inbiy

09011 e3®d peaIny

(zg) Aouenbeag

Z009L °1wD) IBVTF

T +X2 +X2Z: ¢

0001 008 009 00¢ 002 [}
T T T T T 1 T T T T T r ﬂ#m T T LO~T00" S
- '
< |90~H00"T
|
ﬂ
. . A
L - 1
S0~-200 z
92)
*
*
B N
N
—~ I
5 ™~
» Yvo-E00°t
i i L i 4 1 ) ) 1 : 1 i | { I 1 v0-H00'§

sbhutg T®oT3IOA/Y
wunagzoedes ojzny




(L1 40 € 193yg) abuly |euoziioy 1yBly -ogz 8inbiy

0901L ®3ed peaInd 2009L @3ed) JwvTd
1 +XE +XE:® ©7 ’ T +X¢€ +Xg: €
(zg) Aouenbexg
0001 ’ 008 009 00¢ 0
7 T T T T T ¥ ¥ T i T T T T y LO-E00°S
- J90-m00"1
- §0~300'T M
W
*
*
- N
N
- X
R N
- Hvo-T00°1
- i
| ) ) ] | 1 ] 1 I ] 1 ! 1 ) i \ 1 L1 $0-H00°S

efutTg TBRIUOZTAOH/YU
unzioede oany




(L1 40 ¥ 198Yg) abuly jednen 1497 *pge 9inbiy

0001

09013 @3edH peaInd

(zg) Adpuenboxg
009 00

2009% e3eH Wl

T XV +Xv: ¥

one

LO-E00'8

¥

T

TEET

I

TET 1

i T T r T

1 1 H i {

90~¥00" T

§0-300°1

ZH/C* * SN

vo~F00"1

¥0-300"¢

sbutg YedT3I8A/N
unxjzoade ojgny




(L1 40 g 190ys) abuly |euoziioy Yo "ogg ainbly

0001

09011 @3eD peaInd

{zg) &Lousunbeay
008 009 00¥

2009L 93eH AeTg

i

T

TTT T 1T

¥ i T H { l H i r i 1

bl | 1 A I H 1 i i { i

®BUTH T®3IUOCZTICH/T
mnzgoeds oany

LO-300"¢9

190-3800"1

G0-300°1

vo-200"1

vYo~-400°"5

ZH/C* * SNY




(L1 40 9 198ysg) aunsseud weansdn "4z 8nbiy

0001

09011 @3Ed peaan)

009

(zg) &Aouenbexy

00¥

2009 938 1w

T +X6 +X6: L

¥

f

TTTd

T

i 1 |

1

002 0
: ey 60~300"1
T T m T
w
N80~800°1
| Y
Z
W
< *
*
N N
y N
4 X
i M~
/“ LO-B00° T
i
_
i i | | $ x| J90-300°1

srnsERIgd $/0
unxj3oeds ojgny




(L1 jo £ 1894g) ainssaid weansumoq Bgz ainbig

000T

09011 °3WD peaand

2009 ®3ed 314

T +X0T +X01: 8
(zg) &Louenbeag

008 009 00% 0
T T T T Y T T Y T T T T 60~300°S
- 180-200"1
- . P
L LO-"00" 1
£
wn
*
H *
» N
: N
L : * I
N
L ]
n Hoo-300" 1
|
1 § 1 | i L | 1 ! 1 i 1 ) [} I i i Qp-FQ00° ¢

exngsexd $5/4
unzavads ojny




(L1 }O 8 198Yg) | uones|addy ‘yzz 8inbld

0001

09015 @3®D peasan)
ToE¥TD a¥I1: 07

008

009

20094 83w Jerd

I +¥XT1T +X11: 6
(zg) Aousnbexg
00% 002 o
£E0~30"'2

¥

1 T T T

T

! T 1 H T 1 H T T

1 zo-mo "1

A
-~ <«
L W
- *
L *
- N
o L 10-30° 1 Ny
L
N

- joo+@0 1T

|
i 1 1 1 1 ] 1 H i 1 | I i 1 i 1 00+30°¢

1 UOTIJWIBSTOOOY

wniydoeds ojzuny




(L1 10 6 199YsS) Z UONEISIEIDY 'IZZ 3inbly

090TL @3eD posIn) 20093 93%D IeTd
1 ¥Xg1 +Xei: 1% 1 +XZ1 +%Xz1: 0t
{(z1) Xouenbexg
00071 008 009 00F 002 0
_,ﬂ _y \4; H T L] B T k) 1 T 1 T T 1 T 00100
_ ﬂ _
_732 :? i
i
| %
- Ny i
. Y i ;
- N . 5 ,, i
- / ,/Zf I w | Wooot o
/
M| _ |
?( / ,“, A
i g
w
= *
*
B N
- N
- I
= N
- 000°T
f
C i } i i ! { L i L i \ L L L L | L ! J00°'0T

Z UOTIBEIDTODNDOY
unzjoede oznyg




(L1 40 0L 198Yg) € uonealeddy ‘gz 2inbid

02011 *3LP peasiny

T +X€ET +Xe1:

008

t44

20093 @3wp 3TTd

T +¥eT +¥€1 11
(zg) Aouenbexg

602 090¥% 002

LB

i

LR L

T

1

T 1 1 ¥ ¥ 1 1 i ¥ 1 l

1 i 1 ) i L bt i H }

€ YUOTIVIBTBOOY
unryseds ozany

€0~H0'2

Z20-TG" T

10-80"°1

GOo+d0'T

00+30°2

ZHAZ* *SNY




(L1 0 L1 189YS)  UoneIRIEdY ")ZZ 8.nbid

09011 @3¥D PeATIND

X120

€

(zg) &ouenbeaxyg
009 0P

2009% 638D 3T

T +Xv7T +X971°¢

002

Z1

L

i1

LRSI

LA

1 T ] T T

| } } i 3

L.

RV 155 T W W OO

§ UOTARIOTSDDY
enz3zoeds ozny

€0-90"2
20-30°1
A
Z
w
*
*
N
10-80"T N
L
N
00+E0'T
00+30°Z




(L1 40 | 198Ug) peo| 1eys ‘e ‘*{uoiusod ,QG) S91eB paAIno pue 1B} 8yl JO} uosuedwod enosds oy *gg 34nbiy

coo0T

89011 ®©3%D paaInd

T +XT +XT: €71

008

009

(zg) Aouenbexg
oov

€009L ©3'd eLJ

T +XT +X1T: 1

oog 0

LILLL

i

LR

1 [ T s

i { 1 i

; §0-R00"2
i
[

Y0-F00° T

€0~300°T

ZH/ C* *SNY

20-300°1

PEOT 1I®YS
unxyoeds ogny

c0-300°¢C




(LL 40 g 183yg) ebuly j2onsan by ‘qeg 8inbid

90T 93V P8AIn) €009L 93D ANTF
T +XZ +XZ:@ ¥l T +¥2 +Xz: ¢
(zg) &Aouenbexjg
0001 . 008 009 00¥ ooz 0
T T T T T T T T T T il T T T T T ™ §0-200°1
- y0-300"'T
i A
Z
W
- *
*
- N
» N
| I
- N
_ €0-300°T
o ) i | i | i | ). 1 i i ] ! i 1 1 1 1 | Jzo-300° 1

obuTH TPDTIABA/Y
mnxyosds oany




(L1 j0 € 3193yg) eBuly |eozuoy bl "9gZ 8unbiy

89014 ®3ed) paaxnd

€0091 93wn jerg

T +X¢ +¥g:! ¢
(zg) Kousnbexg

008 009 co¥ 002 0
T T T T T T T T T T T T T T T 7 90~H00'€
-
B §0~F00°T
. |
- (]
n il
. - . Y
[~ h -4
: POo-~-300°T =z
i 93]
*
*
-~ I1 Z
N
L. .
R : ~N
- Jeo-x00 1T
! ] ] i ] 1 ] 1 ) ) ! L 1 1 i i ! €0-300°6

ebutyg tejuozrIog/y
unzioeds ojzny




(LL J0 ¥ 398yg) 8buly [eonIon Ya7 *peg 2inbiy

000T

890TL 939D peazund €0091 ®©3eD JIeTd

1 #Xp +Xv: 91
(zg) Xouenbexg
008 009 00 002

T +X¢ +X¢¥: ¢

T

LRI

LRI LR

UL

| L T T T 1 ! T T 1 i T i 1 1 i 1

1 i 1 1 l 1 J. 1 ' i i ] 1 i 1 ! i )

J
<+

eHutTH TROTIZISA/ST
unrjoedes ozny

§0~300°¢

$0-%00°T

€0~300" 1

20~-%00°X

¢0~-300°2

ZH/ Z** SN




(L1 40 G 198yg) 8Buly [e1u0ZII0Y Yo ‘ogZ anbig

890TE oD pearn) £0093 ' 939D WL
1 +Xg +XS: LT T +%¢ +X5° 5
(zg) Lousnbueirg
0001 . 00e 009 00¢% 002 0
T T T = T T T T T T T T T T T dﬁ . 90-200°%

LU
T

G0-F00° T

1

s Ty

¥0~300°1

ZHAZ * *SNY

P

€0-300"T

) 1 ] } 1 1 1 ) £ L i § L 1 { | \ 1 1 €o-T00°2Z
eButg Fejaoztzop/q
wnxgzoede o3zny




(L1 10 9 199yg) ainssaid weansdn ‘jgg anbly

000T

990TL 938D poAIn)

1 +X6 +¥6: 61

{(zg) Aouenbexg

€009% ©3e) BT

T +%X6 +¥6° L

008 009 ooV
! T { md Ty T T T f M_N<~ T €L 60-H00" 1
(; N CJ _\ \e__. \ :
| f { { \
L ¥ / f QH?{? \( |
- i (z
i 80~T00°T
L A
Z
7]
B *
*
i N
N N
N X
n N
- L0~T0O0°T
- i ) 1 1 3 | i 1 1 1 i 1 ] 1 ] ) 1 1 . 90-%00°T

exnesexd s/0
wunztaoeds olny




~ (L1 J0 £ 199yg) ainssaid weansumog ‘Beg ainbly

9901TL ©39) PeasInd

1 +X01 +X01: 02

(zg) &ouenbexg

€009% 97®D W4

T +X01T 4X01-: 8

0001 : . 008 009 00F 002 0
T ™ T 1 T -y 2| T T T T T T T Lo~mEoo"2
T
=
[~ 90-300"'T
B A
<
- w
- *
- *
I N
" S0-300'T ~
} I
| N
n *_«
- -
ﬁ
- Yvo-moo-t
] ] ) \ 1 i 1 1 A ) ! i 1 ! i i 1 $0~300"2

exnsesra’xgd g/a
unx3soeds oany




(L1 10 8 189YS) | UONEISIEIVY "YEZ 9nBiy

0001

890TL ©3¥D PHAIND €0091L e3en elg
T ¥KTT +XT1: 12 T +XT1 +X11: 6
(zg) Aouenbeag
008 009 o0¥ 002 0
T L T T T T T T T T T 1 T T Moomo 0
- |}
3 Mooot-0
» . )
000°'T
3 Z
wn
*
*
» T N
N
_ - T
N N
- Joeo ot
] 1 ) 1 1 I | ] ) i 00°0S
1 UOTIRIGLSODY
uni3yoede ojzny




(L1 J0 6 198YS) Z UONEIDIRIVY IEZ 8INBid

890TL @3eD pasIn)

T +¥21 +X¢1: 22

008

009

(zg) Aouenbeaa

00¥%

€009L @38 2°TJg

T +X2Z7T +XZ1° 0T

002 0

L L)

)

i

000° 1

ZH/ C* *SNY

00° 01

00° 0§

Z UOTIRIOIeDOY
unzyoeds ozny




(Ll o Ol 108Yg) £ uollels)addy ‘lgz ainbiy

§90TI ©3eD peaInd £€0095 ©39p 3eTd
T ¥XET +XE1: €2 T +X€T +Xel: 11
(zg) Aouenbeag
000T . 008 009 oo¥ 00z 0
L 1 T 1 T k| ] 1 1 1 T T T ! T T T { _ 1 ‘w‘ 00s0°0
[~ {
- |
B \ 000T°0
H
i \,\f\f | )
) A
" / ; A
: A -
[ Nﬂm ‘ 4
x \f ! v N
[ J 3 )
-~ \ by .
o M Mooo 1 z
! i v
,} *
i | ;
| | 3! N
\
- e A T
! ? ] i N
n z v Joo-or
Il
) ) ) i ) ) ) ] i 1 1 } ! 1 i 4 i 1 00°0¢

€ UOTIBIGLOODY
unx3oeds oany




¥

(L1 10 LL 189US) H UOnEIS|@OdY "ET 8InBiy

8901 93¥D PeaInd €009L ©IwH JeTd
T TXPT +Xv1: we T ¥Xv1 +Xv1: 21
(zg) Aouenbexg
0001 008 009 oov 0
6050°0

T ! i i T 1 i T T 1 T T 1

000T°0

VA, \
€>Q }M

A ) W ] at
N (INTaAIN Y % A
: Ny i .
- | / 000°'T z
[92]
*
*
I~ N
al N
A il T
i . N
- -l ]
- b ]
- nr Joo'ot
%
" i
i 1 1 | \ i ] -1 1 i i { 1 i | i 1 ] 1] i ] 00" Om

p UOTIVIBTLOOY
wnzjvedes ojzny




(11 10 | 198Ys) peo| yeys e -(uonisod ,0Q9) sa1eB panind pue ey 8yl 10} Uosiedwod eioads OINy ‘g 84nbiy

TLO0TD ®3edD peaIn)

T +¥T +X{: €71
(zg) Aoueunbexg
000T - 008 009 00%

voo9L

T +XT +4+¥T1:¢

002

e3®D INTJ

1

LR R

LA

1 1 1 ) i H ) i ) i J 1

RO

1

90-300"%
1s0~E00"T
- . A
p0-Z00'% z
wn
*
*
N
N
xI
N
€0-300°T
€0-300°§

PeROTT 3IFBYS
unzioeds oany




(L1 J0 g 108ys) abuly |eontaA 1ybiy gz 2inbig

TLOTL 93D PaaIn) v009L 3@ WL
.H;.I%KWM.IM.W.N LA I +XzZ +X2°@ 2
(zg) ALouenbeag
000T . 008 009 c0¥ 0
T T T T T T T T T N T 80-300°¢
. N .
] / ﬁ JLo~=200*T
{
\ )
W
- y ]
- b )
™ W_wl 90-300°1 z
: 192
# %
*
N
N
B I
~ { N
- §0-T00°T
!
B h
i i i 1 I 3 i 1 | I, i i i 1 L j 1 3 | G0~F00°S

ebutg Teor3TSA/M
wnzyoeds ocjuy




(L1 Jo € 198yg) aBuly [eluozyioy WBKY opg 8.nbly

TL0IL @399 PIAIND ¥009%  @3eD W4
1 +¥g +xg: g1 T +X€ +X€: €
(zg) &Louenbexg
000T 008 009 o0¥ 002 0
T T T T T T T T T T T .aolmoo g
- [
e _, ~
B / TLo~=oo0'1
H
B
- .\/n
\|
! ﬁ \
I 4
- : . )
C : - 1
90~-200 =z
wn
*
*
-~ N
N
= I
N
-
- w S0-300°T
] ) 1 | | i ) ] | i I L 1 L [ 1 1 i | G0-T00'9
ofutg TvIUCZTION/Y
unayoeds oznvy




(11 40 ¥ 199yg) eBuly |201BA Yo “PpT 2inbiy

TLOTYL @3ed) paaIn ¥009% ojepn VT4
T 4XP +X¥: 971 T 4Xv +Xv: ¥
(zg) &Louenbexyg
000T 008 009 00
T T T T T 1 T r T 80-200°9
— LO-TO0O0"'T
- 90-00"'1 )
0 Z
wn
*
*
= N
N
» I
i ~N
ﬂ G0-Z00°'T
ﬁ» -
] i 1 1 | 1 1 - | i 1 N ] i 1 1 i 1 { S0-300°¢

S5UTH [®OTFIABA/T
wnijzoeds ogny




(L1 40 G 198ys) abuyy [euoziioy Yya ‘ez einbiy

0001

TLOTIL ©3vD PeaInd ¥009L  @3wD ety
TERS IRET L T +XS +¥XS°¢ g
{(zg) Aopuenbeag
008 009 oov 0
T T T T T T T T T q# LO~FO0O0" T
i
- AW -
- /, ]
- b
B “‘ 90~H00"1
,ﬁ
i ey
- _ >
i - w
_ ik *
1 *
- N
" , N
- { xI
= N
=
- _w.Anonﬁoo.ﬂ
i
ﬂ } i t ] | ] 1 i ] i ; | 1 ] i 1 L J30~-300°%
9HUuTH Te3uoZTIOH/T
unrisede ozny




(L1 40 9 193yg) ainssaid weansdn “jpz 8nbiy

TLOTL @wD peaand ¥009L eqed IVTH
1TKe I RE T 81 T +X6 +X6: L
(zg) 4Louenbexg
0001 : 008 009 0o0b 002 o
60-300"T1
T T T T T T T T ] TU T T T T T L | T 1
W
- -4
~ H 80~-E00"' T
- | A
<
. wn
- *
*
~ 1 N
» ] N
» + I
- b N
- ) JiLto-200°1T
- .
N -
- } 1 i } i i L ] I \ i ) ) 1 A | ] L i J90-300"T

eInsEexd s/n
mnrx3zseds ojny




(L1 j0 £ 199yg) ainssaid weansumoq ‘Byg ainbig

TLOTL ®3%) peaany

oe

{zg) Aouesnbexa
009 ooV

¥009L o380 IFTL
T +¥01 +¥Xo01°*

0oz

8

(-]

T

1

LS

T

1 T I T 1

| I} { 1 1

T 1 T ¥

|
|
|

et b b

exnesexd g/d
unzjivede ojny

0T~%00'€8
60~E00"T
. A
-3
80-H0O0 T z
wn
*
*
N
N
L
N
LO0~-E00°T
LO-300° ¢




(L1 40 8 188YS) | UONEIB|8IVY "ypg 8nbly

000T

TLOTL @3®¥D pdaIn)

1 +XTT +XT11°

1

¥0091,  93eD L4

[4 T +XTIT +X171°' 6

{(zg) Aouenbexg

008 009 000D 002 ooaﬁo.o
A T 1 ] 1 i T T T T T H T T T T T th
J b _,/37?}/ / i |
H ‘ I
- S| ‘.:_
= <() ﬁ / _ w \ | 000T°0
M L \ N
ck/ z i f W
~> ». ﬂ. -
- %éa M \
A & ]
/
X o i
- f :
- ‘ m Jooo-T
| |
: | f :
H { ? H
“ 1 i 1 i 1 A 1 i ! ] Jd ] i i 1 i i i 1 “ 0001

1 UOTJIRISTIDOY
unz3zoedse ozny

ZH/Z**SNY




(L1 10 6 193YS) 7 UONRRIB|300Y “Iyg Binbiy

TLOTLI 939D pearnd $0091 ®3eD WY
1 Xzl +Xg1: ze T #XZ1 +XZ1: 0T
(zg) Aouenbexg
0001 oog 009 00F 002 0

00T0" 0

T T i 1 1 1 1 1 i T T i T i T 1

)/\E 3 " by >>> :f ‘
>1 _ y

W ¥
H /5 ,é\fs ¢ }}n
- 3 Ay f {
i C/s Y f Iy W_ 000T°0
\/ \
Y ! )
j | I 2
- | e :
\ 1 *
[~ N
R N
R I
- N
u 000°T
.
” i i 1 i i 1 i i ] i i ] i 1 { i L ] i UOO.OH

Z UOT3RIVDTSOOY
wnigoeds ojny




(L1 J0 QL 198YS) £ UONeIsjeddy “[pz ainbiy

TLOTL @3®D) PéaInd

T +¥X€1 +XE€T: €2
(zg) Aouenbouxg

v009L e3ep BT

T +X€T1 +XE€1' 1T

000t 008 009 00% 002 0
N T T T T T T T T T T T T T T T T T €0~20'6
[ |
[ ﬁ {20-E0° T
I q,
N y ,
- \g ﬁ\ _ i
- H W / iy% }z} %\, { 10-30° 1T 2
N M & _ ; i f A
| . > _: v &‘ \.‘ NU
i ) i %) _ m / ! >
[ ! | x 5
BT
m 00+30°T
i ! ] } ) i ] ] i ] ) 1 1 ]

€ UOI3RIBTONOY
unzjyoeds ojzny

00+30°¢




(L1 {0 L1 199YS) ¥ UONEIBISOY T 8inbid

TLOTL 38D PRAIRD

T +Xp1 +Rb1: ¥Z
(zg) Aouenbeag

70091 |3eD IVt

T +XPI +X¥i: 21

0001 008 009 cov 002 )
[ T . T T T T T T T n T T T Y E0-H0"S
i w 120-30° 1
” My
R \ _
L) |
- i V i
- Y i ‘m
i fj ;%\ _\ \M * 10-30°1T M
! o z , %
, . | | :
| / _« _M
- f Il i ] T
i / H\( | N
- i g .
- il -
= Joo+EO0'T
i ) ] 3 1 i ] ) i 1 1 ) ) ) 1 t } ! 1 j ] 00430°S

¥ UOT3IEXOTLSDOY
wnryseds oqnvy




Mode 1

Frequency: 179.1 Hz
Damping: 4.19%

Mode 2

Frequency: 242.7 Hz
Damping: 1.26%

Mode 3

Frequency: 375.1 Hz
Damping: 2.83%

Mode 4
Frequency: 605.7 Hz
Damping: 1.44%

Figure 25. Flat gate mode shapes at 45-deg position




Mode 1
Frequency: 72.3 Hz

Mode 2

Frequency: 162.1 Hz

Mode 3
Frequency: 185.5 Hz

Mode 4
Frequency: 357.4 Hz

LCw

Figure 26. Operating defected shapes (Test #6020)
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Appendix A
Selected Raw Data on
1:25 Olmsted Flat Gate Wicket

Model
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A1. Test #2370, S'tatic Load Test Raw Data
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Test Number: 2370

Channel List: 1-6,9-13

Sampling Rate: 50 samples/sec/channel

Length of Time Sampled: 34.00 sec

Gate Rotation Measurement Channel: 6

Gate Rotation Angle, Start of Test: 0.00 degrees
Gate Rotation Angle, End of Test: 0.00 degrees

‘ CHAN. 1-5,9-13 FILTERED @ 1000 Hz,

| 1-GATE GAP, DOWN GATE = 47

! POOL ELEV. = 0, TAIL WATER ELEV. = 0

» PRE-TEST GATE WEIGHT REFERENCE TEST, STILL POOL = 0
1:5 FLUME CONFIGURATION

Date: 7- 7-1994 Time: 12:57:26
|
i PROBE MINIMUM AVERAGE MAXIMUM TYPE OF UNITS OF
‘ NUMBER READING READING READING GAGE MEASURE
|
1 -.196 .542 2.079 SHAFT LOAD lbs
2 -.944 -.258 .036 R/VERT HINGE lbs
3 : ~-.207 - -.003 .174 R/HORZ HINGE lbs
4 -.75% -.215 .029 L./VERT HINGE lbs
5 -.277 .001 .284 L/HORZ HINGE 1BS
\ 6 -.393 -.365 -.285 Gate Rotatio degrees
92 -.018 .011 .054 U/S PRESSURE in h2o
10 -.052 -.011 .026 D/S PRESSURE in h2o
11 -.127 -.,010 .031 ACC1 g’s
’ 12 -.160 -.037 .092 ACC2 g’s
‘ 13 -.045 .000 .038 ACC3 g’'s

L
i
|
!
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SHAFT LOAD

R/VERT HiNGE

R/HORZ HINGE

LBs

LBS

L8s

Test 2370 Channel 1 Average .542
2.079 t } t
i1.514 -
.942 pu
.373 4
~.196 } } f ;
27.2 34.0
Time, in sec.
Test 2370 Channel 2 Average —-.258
.038 t t } : t :
-.208 T -
-.454 T T
-.698 T
-.944 } } t t t ; t
.0 6.8 13.6 20.4 27.2 34.0
Time, in sec.
Test 2370 Channel 3 Average -.003
.474 t } } t ¢ t t
.079 -T- 4
ry &
ial Rk Akl
-.016 | - 1 =1
-1 T -
~.207 ; t t } } f ;
.0 6.8 13.6 20.4 27.2 34.0
Time, in sec.
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.029

-.168 - T

-.365 T T

-.562 -+

L/VERT HINGE

LBs

-+

-.759 ¥ T T T T T T T
.0 6.8 13.6 20.4 27.2 34.0

Time, in sec.

Test 2370 Channel 5 Average .001

L ] i l 1 ] 1 ] ]

.284 T T T T T T T T T

.144- T T

Test 2370 Channel 4 Average -.215
l .004 1

-.137 T T

L/HORZ HLNGE

LBs

[l i L] 1 I ] 1 1 ]

i -.277 g T T T T T T T T
.0 6.8 13.6 20.4 27.2 34.0

Time, in sec.

[
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A2. Test #6006, 6009, and 6013,
Open Channel Test Raw Data
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Test Number: 6006

Channel List: 1-6,9-14

Sampling Rate: 2000 samples/sec/channel

Length of Time Sampled: 30.00 sec

Gate Rotation Measurement Channel: 6

Gate Rotation Angle, Start of Test: 27.00 degrees
Gate Rotation Angle, End of Test: 27.00 degrees
CHAN. 1-5,9-14 FILTERED @ 1000 Hz

POOL ELEV. = 300.0 FT., TAIL WATER ELEV. = 278.0 FT.
3 GATE GAP, 15 GATES DOWN ( ZEROED ALL GAGES AT 302 SWL )
DOWN GATES = 26-28, 36-38, 46-48, 56-58, 66-68

TEST GATE NO. 47 (1:25 OLMSTED FLAT GATE MODEL)
Date: 10-13-1993 Time: 15:59:59

OPEN CHANNEIL TEST

PROBE MINIMUM AVERAGE MAXIMUM TYPE OF UNITS OF
NUMBER READING READING READING GAGE MEASURE
1 15.427 16.320 17.873 SHAFT LOAD 1bs
2 -1.873 -1.251 -.556 R/VERT HINGE 1bs
3 -4.090 -3.300 -2.716 R/HORZ HINGE 1bs
4 2.381 3.169 3.997 L/VERT HINGE 1lbs
5 -2.379 ~1.444 -.648 L./HORZ HINGE 1BS
6 27.293 27.327 27.374 Gate Rotatio degrees
9 -6.442 -6.072 -5.648 U/S PRESSURE in h2o
10 -17.274 -14.297 -12.666 D/S PRESSURE in h2o

11 -.332 -.022 .233 ACC1 g’s
12 -.357 -.034 171 ACC2 g’s
13 -.104 - .002 111 ACC3 g’'s
14 -.232 .014 .198 ACC4 g’'s
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Test 6006 Channel 1 Average 16.323
17.873 t t } t t t ; t t
17.261 4
16.650 l £
| ! d il H i
[=} i1 I i i A
<< E I B
S 16.038 , ) ! ¥ |
— i )
w
< o
5 a I 1 1 ] 1 1 ] i 1 ]
» 45 427 T T T T T T T T T T —3
.0 5.0 12.0 i8.0 24.0 30.0
Time, in sec.
Test 6006 Channel 2 Average —-1.251
-.556 t t } } t t } ; t i
-.B85
-1.215
L
[0
b4
—
=z ~1.544
-
o«
w
> o
= ] 1 1 1 L [l 1 ] L 1
& 2 _4.873 1 T T T T T T 1 T T
[+} 6.0 2.0 i8.0 24.0 30.0
Time, in sec.
Test 6006 Channel 3 Average ~3.300
-2.716 } } } t } } ; } t t
~-3.0889
-3.403 1 ¥
w
o
z
=
s -3.746 -
N
o
o
I u
~ o
T < -4.090 t t } t t t t } t -t
o} 6.0 12.0 i8.0 24.0 30.0
Time, in sec.
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3.997

3.593

3.189

2.785

L/VERT HINGE

LBS

2.381

—~.648

-1.081

-1.514

-1.946

L/HORZ HINGE

LBS

-2.378

-5.847
-6.045

-6.244

U/S PRESSURE
INCHES of Water

-6.442

4 Average 3.168

Channel

18.0 24.0 30.0
Time, in sec.

<) Average -1.445

Channel

i8.0 24.0 30.0
Time, in sec.

8 Average -6.072

-5.648

12.0

i8.0 24.0 30.0

Time, in sec.
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D/S PRESSURE

ACC1

ACC2

INCHES of HWater

o

[

—12.6866

-13.8148

-14.970

-16.122

~17.274

i

Test 6006 Channel 10 Average ~14.299
i L L 1 1 1 1] L
T 1 13 1 T T T
i i A 1: I ] AT
| ] !
| } 1 d
1 |
4 | |-
)
|
] ! ] ] 1 I 1
1] T T ¥ T 1 1
6.0 12.0 i8.0 24.0 30.0
Time, in sec.
Test 6006 Channel 11 Average -.022

.233

.0914

-.050

-.181

-.332

Test

12.0

Channel

12

18.0 24.0
Time, in sec.
Average

-.035

30.0

-174

.039

-.225

~.357

Time,

in sec.

30.0
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Test

6006

Channel

13

Average L0014

.1114

.057

.003

~.050

ACC3

@ —-.104 T

Test

4

12.0

Channel

14

Time, in sec.

Average .0414

.188

.081

-.047

-.125

ACC4

@ -.232 T

i8.0 24.0 30.0

Time, in sec.
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Test Number: 6009

Channel List: 1-6,9-14

Sampling Rate: 2000 samples/sec/channel

Length of Time Sampled: 30.00 sec

Gate Rotation Measurement Channel: 6 .

Gate Rotation Angle, Start of Test: 60.00 degrees
Gate Rotation Angle, End of Test: 60.00 degrees
CHAN. 1-5,9-14 FILTERED @ 1000 Hz

POOL ELEV. = 300.0 FT., TAIL WATER ELEV. = 279.0 FT.
3 GATE GAP, 15 GATES DOWN ( ZEROED ALL GAGES AT 302 SWL )
DOWN GATES = 26-28, 36-38, 46-48, 56-58, 66-68

TEST GATE NO. 47 (1:25 OLMSTED FLAT GATE MODEL)
Date: 10-13-1993 Time: 16:26:49

OPEN CHANNEL TEST

PROBE MINIMUM AVERAGE MAXTMUM TYPE OF UNITS OF
NUMBER READING READING READING GAGE MEASURE
1 9.881 - 10.180 10.486 SHAFT LOAD 1bs
2 -.779 -.682 -.581 R/VERT HINGE 1bs
3 -2.553 -2.473 -2.371 R/HORZ HINGE 1bs
4 3.668 3.772 3.867 L/VERT HINGE 1bs
5 -.753 -.633 -.514 L/HORZ HINGE 1BS
6 60.904 60.944 61.002 Gate Rotatio degrees
9 -8.441 -7.851 -7.273 U/S PRESSURE in h2o
10 -11.525 -11.441 -11.366 D/S PRESSURE in h2o

11 -.666 -.056 .546 ACC1L g’'s
12 -.528 -.077 .258 ACC2 g’s
13 -2.431 .026 2.218 ACC3 g’'s
14 -.835 .023 .984 ACC4 g’'s

A12
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SHAFT LOAD

R/VERT HINGE

R/HORZ HINGE

LBS

LBS

LBS

10.486

10.335

10.184

10.032

5.8814

-.581

-.6314

-.680

-.729

-.779

-2.371

-2.417

-2.462

-2.507

~2.553

Test

Average 10.183

£+

18.0 24.0 30.0
Time, in sec.

Average -.682

i18.0 24.0 30.0
Time, in sec.

Average -2.473

N

T T T T T

1

Time, in sec.

Appendix A Selected Raw Data

A13




L/VERT HINGE

L/HORZ HINGE

U/S PRESSURE

Bs

]

LBS

INCHES of Water

3.867

3.817

3.767

3.717

3.668

-.514

-.574

-.634

-.683

-.753

~7.273

~7.565

-7.857

-8.148

-8.4414

Test 6008 Channel 4 Average

Time,

in sec.

Test 6008 Channel 5 Average

~.633

T ¥ iV T i 1

6.0 12.0 18.0 24.0 30.0
Time, in sec.
Test 6008 Channel 9 Average -7.851
L ] ] 1 1 1 1 [l i
1 T T 1 T T T T T
|
1 i I ' !
= . | :I I I
) ! |
U
1 1 L 1 L L L ] I
i 1] T T ¥ 1 1 1 ¥
6.0 12.0 18.0 24.0 30.0
Time, in sec.

Al4
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D/S PRESSURE

ACC14

ACC2

INCHES of Water

o

[}

Test 6009 Channel 10 Average —-11.442
-11.366
-11.406
-11.445
-11.485
-11.525
.0 6.0 12.0 18.0 24.0 30.0
Time, in sec.
Test 6009 Channel 11 Average -.057
.545 ; : i . : : f :
.243 T T
-.060
—-.363
-.666 t t } } + { t ;
.0 6.0 12.0 8.0 24.0 30.0
Time, in sec.
Test 6009 Channel 12 Average -.077
.258 } i t } t } t t
061 -
-.435 ;
-.33%2 T -
-.528 —}- t + —+ t } } +
(¢} 5.0 12.0 8.0 24.0 30.0
Time, 'in sec.
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ACC3

ACC4

2.218

-.106

~1.269

@ -2.431

-984

.529

.075

-.380
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Test Number: 6013

Channel List: 1-6,9-14

Sampling Rate: 2000 samples/sec/channel

Length of Time Sampled: 30.00 sec

Gate Rotation Measurement Channel: 6

Gate Rotation Angle, Start of Test: -2.00 degrees
Gate Rotation Angle, End of Test: 30.00 degrees
CHAN. 1-5,9-14 FILTERED @ 1000 Hz

POOL ELEV. = 300.0 FT., TAIL WATER ELEV. = 279.0 FT.
3 GATE GAP, 15 GATES DOWN ( ZEROED ALL GAGES AT 302 SWL )
DOWN GATES = 26-28, 36-38, 46-48, 56-58, 66-68

TEST GATE NO. 47 (1:25 OLMSTED FLAT GATE MODEL)
Date: 10-13-1993 Time: 16:49:33

OPEN CHANNEL TEST

PROBE MINIMUM AVERAGE MAXIMUM TYPE OF UNITS OF
NUMBER READING READING READING . GAGE MEASURE
1 7.532 14.773 18.188 SHAFT LOAD 1bs
2 -3.736 ~2.694 -.789 R/VERT HINGE 1bs
3 -4.634 -1.900 .827 . R/HORZ HINGE 1lbs
4 .246 2.001 3.849 L/VERT HINGE 1bs
5 -2.850 -.986 1.180 1./HORZ HINGE 1BS
6 -2.155 13.208 28.810 Gate Rotatio degrees
9 -6.543 -5.711 -4.754 U/S PRESSURE in h2o0
10 -18.132 -13.512 ~-8.960 D/S PRESSURE in h2o

11 -.510 -.025 .444 ACC1 g’s
12 -.671 -.036 .517 ACC2 g’'s
13 -.339 .005 .410 ACC3 g’'s
14 -.390 .013 .334 ACC4 g’s

Appendix A Selected Raw Data

A17




SHAFT LOAD

R/VERT HINGE

R/HORZ HINGE

LBS

LBes

LBS

18.1488

15.524

12.860

10.186

7.532

-.789

-1.526

-2.263

-2.999

-3.736

.827

-1.904

~3.269

—4.634

Test

6013

Channel

1

Average

Test

Time, in sec.

Average

Test

Time, in sec.

Average

30.0

12.0

Time, in sec.

24.0 30.0

A18

Appendix A Selected Raw Data




Test 60413 Channel 4 Average 2.004
3.848
2.948
2.048
]
(O]
=z
—
= 1.147
-
©
(11}
> 0
~
- - 246
.0 6.0 i2.0 18.0 24.0 30.0
Time, in sec.
Test 80143 Channel 5 Average -.986
1.480 t t } t } } — } t
.173 T 4
A, M
-.835 T T
w
(O]
Z i \
T -1.842 T T
~
o
o g
T 0
: 3 ] ] 1 1 1 1 Il ] 1
~ -2.850 T 1 T T T 1 T T t T
.0 6.0 12.0 18.0 : 24.0 30.0
Time, in sec.
Test 6043 Channel 6 Average 13.207
28.840 1 } } } } t t } t
21.068 I 4
43.327 T ) -4
o 5.586 T -+
Q
Q
[~
g 8
8 W _p 455 t i } t t f } } }
.0 6.0 12.0 18.0 24.0 30.0
Time, in sec.

Appendix A Selected Raw Data

A19




Test 6013 Channel <] Average -5.709
-4.754
-5.201
S -5.648
-
w [}
o = .
a bt !
& °© -6.096 i
T w
o w
X
© o
N Z
2 " -g.543
Time, in sec.
Test 6013 Channel 10 Average —-13.512
-8.960 3§ t } t t } ; } } }
o t
-114.253 - L] -+
b, f
b ot ] ]
& -13.546 -+ T {0kl | _ e
& bt (e ol 1 ¥ i
w o [ I AN R j |
o x 'E I
pd . [
(23 N 3
§ ° -15.839 T RIR' -+
T 0
o w
T
v o
3 a2 l L l ]
0 M _48.132 } } } t t T T T T
.0 6.0 12.0 18.0 24.0 30.0
Time, in sec.
Test 6043 Channel 11 Average -.025
. 444 } t t t } + t } }
.206
-.033
~.271
-t
(&)
Q
< © _.510
.0 6.0 12.0 18.0 24.0 30.0
Time, in sec.

A20
Appendix A Selected Raw Data




Test 6013 Channel 12 Average -.037
517
.220
-.077
-.374
o
Q
(&)
< 2 - 671
.0 6.0 12.0 i8.0 24.0 3C.0
Time, in sec.
Test 6013 Channel 13 Average .005
.440 } } } } t } t ; t
.223
.035
-.152
m
(&)
2 ] L
< © _ 338 T T T T T T T T T
.0 6.0 12.0 i8.0 24.0 30.0
Time, in sec.
Test 6043 Channel 14 Average 043
.334 i } } } } t } } }
.153
-.028
~.208
<
Q
Q
< © -.390
.0 6.0 12.0 i8.0 24.0 30.0
Time, in sec.

Appendix A

Selected Raw Data

A21




A22

A3. Test #7009, 7013, and 7017,
Approach Channel Test Raw Data
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Test Number: 7009

Channel List: 1-6,9-13

Sampling Rate: 2000 samples/sec/channel

Length of Time Sampled: 30.00 sec

Cate Rotation Measurement Channel: 6

Gate Rotation Angle, Start of Test: 27.00 degrees
Gate Rotation Angle, End of Test: 27.00 degrees
CHAN. 1-5,9 & 10 FILTERED @ 1000 Hz,

300 POOL ELEV. 279 TAIL WATER ELEV

CENTER GATE, 3 GATE GAP, 15 GATES DOWN

DOWN GATES = 1-6, 46-48, 87-92

APPROACH CHANNEL TEST

Date: 12-13-1993 Time: 12:28:24
PROBE MINIMUM AVERAGE MAXIMUM TYPE OF UNITS OF
NUMBER READING READING READING GAGE MEASURE
1 10.627 15.684 18.415 SHAFT LOAD 1lbs
2 1.286 2.365 3.2389 R/VERT HINGE lbs
3 -5.186 -3.522 -2.722 R/HORZ HINGE 1bs
4 1.001 2.918 3.865 1L./VERT HINGE 1lbs
5 -2.518 -1.346 .509 L/HORZ HINGE 1BS
6 27.293 27.354 27.401 Gate Rotatio degrees
g -6.830 -5.696 -4.526 U/S PRESSURE in h2o
10 -15.937 -13.714 ~-11.673 D/S PRESSURE in h2o
11 -1.532 -.033 1.525 ACC1 g’'s
12 -1.519 -.043 1.546 ACC2 g’'s
g's

13 -1.449 .009 1.387 ACC3
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Test Number: 7013

Channel List: 1-6,9-13

Sampling Rate: 2000 samples/sec/channel

Length of Time Sampled: 30.00 sec

Gate Rotation Measurement Channel: 6

Gate Rotation Angle, Start of Test: 60.00 degrees
Gate Rotation Angle, End of Test: 60.00 degrees
CHAN. 1-5,9 & 10 FILTERED @ 1000 Hz,

300 POOL ELEV. 279 TAIL WATER ELEV

CENTER GATE, 3 GATE GAP, 15 GATES DOWN

DOWN GATES = 1-6, 46-48, 87-92

APPROACH CHANNEL TEST

Date: 12-13-1993 Time: 12:58:13
PROBE MINIMUM AVERAGE MAXIMUM TYPE OF UNITS OF
NUMBER READING READING READING GAGE MEASURE
1 9.389 9.702 9.996 SHAFT LOAD 1bs
2 2.547 2.677 2.777 R/VERT HINGE 1bs
3 -2.839 -2.723 -2.611 R/HORZ HINGE 1bs
4 3.523 3.638 3.745 L/VERT HINGE ilbs
5 ’ -.582 -.440 -.222 L/HORZ HINGE 1BS
6 60.904 60.989 61.034 Gate Rotatio degrees
S -8.131 ~-7.840 -7.471 U/S PRESSURE - in h2o
10 -11.112 -11.033 -10.963 D/S PRESSURE in h2o
11 -.389 -.019 .343 ACC1 g’'s
12 -.407 -.039 .236 ACC2 g’'s
13 -.852 ..031 .706 ACC3 g’'s
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Test Number: 7017

Channel List: 1-6,9-13

Sampling Rate: 2000 samples/sec/channel

Length of Time Sampled: 30.00 sec

Gate Rotation Measurement Channel: 6

Gate Rotation Angle, Start of Test: -2.00 degrees
Gate Rotation Angle, End of Test: 30.00 degrees
CHAN. 1-5,9 & 10 FILTERED @ 1000 Hz,

300 POOL ELEV. 279 TAIL WATER ELEV

CENTER GATE, 3 GATE GAP, 15 GATES DOWN

DOWN GATES = 1-6, 46-48, 87-92

GATE ROTATION CHANNEL TEST

Date: 12-13-1993 Time: 14:41:35
PROBE MINIMUM AVERAGE MAXTMUM TYPE OF UNITS OF
NUMBER READING READING READING GAGE MEASURE
1 7.546 14.970 18.391 SHAFT LOAD 1bs
2 -1.279 -.054 2.026 R/VERT HINGE lbs
3 -5.308 -2.513 .471 R/HORZ HINGE 1bs
4 .284 2.071 4.262 L/VERT HINGE 1bs
5 -2.696 -.828 1.274 L/HORZ HINGE 1BS
6 -2.128 13.241 28.864 Gate Rotatio degrees
9 -6.477 -5.322 -4.725 U/S PRESSURE in h2o
10 -17.951 -13.304 -8.380 D/S PRESSURE in h2o
11 . -2.396 -.030 2.169 ACC1 g’'s
12 -1.915 ~-.032 1.387 ACC2 g’'s
13 -1.094 .013 1.357 ACC3 g's
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A4. Test #7072 and 7075,
1:5 Flume Configuration Test Raw Data
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Test Number: 7072

Channel List: 1-6,9-13

Sampling Rate: 2083.3330 samples/sec/channel
Length of Time Sampled: 30.00 sec

Gate Rotation Measurement Channel: 6

Gate Rotation Angle, Start of Test: 20.00 degrees
Gate Rotation Angle, End of Test: 20.00 degrees
CHAN. 1-5,9-13 FILTERED @ 1000 Hz,

3-GATE GAP, DOWN GATE = 46-48

POOL ELEV. = 300, TAIL WATER ELEV. = 279

GATE ROTATION TEST, GATE AT 20 DEG.

1:5 FLUME CONFIGURATION

Date: 7-11-1994 Time: 13: 1:57
PROBE MINIMUM AVERAGE MAXIMUM TYPE OF UNITS OF
NUMBER READING READING READING GAGE . MEASURE
1 14.943 17.029 18.826 SHAFT LOAD 1bs
2 .501 1.644 2.964 R/VERT HINGE 1lbs
3 -5.357 -3.704 -2.050 R/HORZ HINGE 1bs
4 .926 2.318 3.706 L/VERT HINGE 1bs
5 -2.199 -.018 1.719 1L,/JHORZ HINGE 1BS
6 19.623 19.658 19.702 Gate Rotatio degrees
9 -6.178 -5.410 -4.474 U/S PRESSURE in h2o
10 -17.562 -14.118 -10.682 D/s PRESSURE in h2o
11 -.969 -.014 1.062 ACC1 g’'s
12 -1.207 -.032 1.175  ACC2 g's
13 -.825 -.001 .867 ACC3 g’'s
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Test Number: 7075 ]

Channel List: 1-6,9-13

Sampling Rate: 2083.3330 samples/sec/channel
Length of Time Sampled: 30.00 sec

Gate Rotation Measurement Channel: 6

Gate Rotation Angle, Start of Test: 60.00 degrees
Gate Rotation Angle, End of Test: 60.00 degrees
CHAN. 1-5,9-13 FILTERED @ 1000 Hz,

3-GATE GAP, DOWN GATE = 46-48

POOL ELEV. = 300, TAIL WATER ELEV. = 279

GATE ROTATION TEST, GATE AT 60 DEG.

1:5 FLUME CONFIGURATION

Date: 7-11-1994 Time: 13:17:46
PROBE MINIMUM AVERAGE MAXIMUM TYPE OF UNITS OF
NUMBER READING READING READING GAGE MEASURE
1 8.799 9.367 9.929 SHAFT LOAD 1lbs
2 2.539 2.729 2.932 R/VERT HINGE 1bs
3 -1.992 -1.832 -1.623 R/HORZ HINGE 1lbs
4 3.341 3.518 3.699 L/VERT HINGE 1bs
5 -.720 -.508 -.313 L/HORZ HINGE 1BS
6 59.777 59.768 59.873 Gate Rotatio degrees
9 -8.814 -8.491 -7.989 U/S PRESSURE in h2o
10 -11.316 -11.248 -11.162 D/S PRESSURE in h2o
11 -.530 -.031 .433 . ACC1 g’'s
12 -.679 -.061 - .661 ACC2 g’'s
g's

13 -.589 -.015 .874 ACC3
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